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1.0 MAGNETIC TAPE FORMAT
NSMS Data Acquisition System - Tape Format
Fixed length - 512 byte records

block O

bytes 0.. 3 nb = number of blades
bytes 4.. 7 nr = number of revolutions
bytes 8.. 11 ns = number of stations

bytes 12.. 15
bytes 15.. 19
bytes 20.. 23
bytes 24..127
bytes 128..136
bytes 137..141
bytes 142..149

average speed
minimum speed
maximum speed
unused

run date (DD-MMM-YY)
excitation frequency
run time (HH:MM:SS)

bytes 150..165 radius
bytes 166..245 run description
bytes 246..261 run id

bytes 262..421
bytes 422..437
bytes 438..511

specimen description
specimen id
unused

00 08 00 00 00 00 00 00 00 80 ©0 00 &0 "0 80 o0

nbrd
nbbd

number blocks for rev data = int((nr + 127)/128)
number blocks for blade data = int((nr*nb+127)/128)

block 1..nbrd

bytes 0..3 : rev 1 time for station 1
bytes 4..7 : rev 2 time for station 1

block nbrd+1l..nbrd+nbbd

bytes 0..3 : rev 1 blade 1 time for station 1
bytes 4..7 : rev 1 blade 2 time for station 1

bytes nb*4-4..nb*4-1 : rev 1 blade nb time for station 1
kLytes nb*4..nb*4+1 : rev 2 blade 1 time for station 1 .

repeat from block 1 for station 2, 3 and 4

tape mark




2.0 CONPILATION CONTROL FILES

2.1 rom.com

R - - - - -

run c:ink
-db0x1000 -eb_ memory -ed__edata -et__etext -i -ovm:rom -tbOxf00000 <*1.1

2.2 call.com
R v - -—— - - - - - - o s w - - - - - B - *

¢c68k bdos
c68k bios
c68k change
¢68k cmdix
c68k disabl
c68k enabte
cé68k extern
c68k getdat
cb8k getl
cb8k gettim
c68k histin
c68k histog
c68k histpl
c68k initpo
c68k intix
c68k putc
c68k putt
c68k query
c68k queryi
c68k queryl
cg: querys
[ queryt
c68k realti
cb8k rtinit
c68k rtplot
c68k scrnin
c68k setdat
c68k settim
c68k setup
cb8k strix
c68k takeda
c68k tapein
c68k tapewr
c68k title
c68k turbin
c68k twfm
c68k update
c68k writed
c68k xyix

2.3 aall.com
*---——---——-~‘-—---- i D GED Gmb Gni G G b Gt G GER =S —----------‘.—----——----—-‘--*

a8k clockr
868k clockw
868k cpm
868k revers
868k risr
868k scsi

2.4 turbin.l

K o oo s o o e e o e e e o e o0 20 O o A S P D i P2 P e 420 e S B S e e 0 mn e e e F
vm:cpm.o
vm:bdos .0
vm:bios.o
vm:change.o
vm:clockr.o
wvm:clockw.o
vm:cmdix.0
wvm:disabl.o
vm:enable.o
wm:extern.o
vm:getdat.o
wm:getl.o




wm:gettim.o
wachistin.o
w:histog.o
wmzhistpl.o
wm:initpo.o
w:intix.o
vm:putc.o
wm:putl.o
vR:query.o
wm:queryi.o
wm:queryl .o
VR:Querys.o
wm:queryt.o
:realti.o
wm:revers.o
wm:risr.o
w:rtinit.o
wm:rtplot.o
wm:scrnin.o
wm:scsi.o
vm:setdat.o
wm:settim.o
wm:setup.o
wm:strix.o
vm:takeda.o
wm:tapein.o
Vm:tapewr.o
w:title.o
wm:turbin.o
wm:tufm. 0
vm:update.o
wm:writed.o
wm:xy1x.0
c: lbucpm. 68k
c: Lbpcpm. 68k

2.5 rom.com

T o o o e ot o e o o e e e o e - ———— s e e e > o e o e o e e > T e e e A = i o e *

run c:lnk

-db0x1000 -eb_ memory -ed__edata -et__etext -i -tbOxf00000 -tf5 <~1.l

run c:hex .
-w*1 -3 >*1.rom

2.6 aall.com

Koo e e e 2t e e 2 e w  w e e - o o e 20 0 e . S e T S - o -

run c:asé8k a.s

run c:asé8k bladei.s
run c:asé8k badcom.s
run c:as68k badexc.s
run c:asé8k dispat.s
run c:asé8k getil.s
run c:as68k get2.s
run c:asé8k get3.s
run c:usé8k geté.s
run c:asé8k getn.s
run c:a868k histog.s
run c:asé8k minmax.s
run c:asé8k putl.s
run c:as68k putn.s
run c:asé8k realti.s
run c:asé8k receiv.s
run c:as68k reques.s
run c:as68k send.s
run c:asé68k setup.s
run c:asé8k siave.s
run c:asé8k vh4ini.s
run c:as8é8k v06ini.s

2.7 slave.l
Weevavnnsneonsocernmansananasrsnassansacanrcrtnsenasanemrresossmee *
a.0

badcom.o

badexc.o

bladei.o

dispat.o




getl.o
get2.o
get3.o
geté.o
getn.o
histog.o
minmex.o
putl.o
putn.o
reaiti.o
receiv.o
reques.o
send.o
setup.o
slave.o
vO4ini.o
v0éini.o




3.1

> % %% %0

3.0 MASTER PROGRAM BOFTWARE LISTINGS

clockr.s

write = pc2
read = pcl
hold = pcO

a3:a0 = pb7:
d3:<.ﬂ = &%

clock=z 0xfe0200

- pgers

0+0+1

pbddr= 3+3+1

pbar=
pedr=

HOLD=
READ=

T+7+%
S+9+1
11+1141
12+12+1

0
1

WRITE= 2

.globl _clock_r

_clock_r:

|
'[ peddr=z 4+4+1
%:‘

Nea  clock,al

move.b #0x0. ,pcddr(a0)
move.b #0x01,pcdr(a0)
move.b #0xf0, pbddr(a0)
delay 150 micro seconds
move.w #150,d0

dbf d0,1b

move.b #0x03,pcdr(a0)
move.t 4(sp),at

clr.b di

move.b d1,pbdr(a0)
delay 6 micro seconds
o &5

move.b pbar(a0),d0
and.b #0x000f,d0
move.b d0, (al)+

add.b #0x10,d1

cmp.b #0xc0,dl

bts.s 2b

move.b #0x00,pcdr(a0)

rts

clockw.s

write = pc2

- e s S o — - o - -




[ 2R 2% 3% 2% J

read = pct
hold = pcO

a3:e00 = pb?:
d3:d0 = &%

clockz Oxfe0200
pgcr=  0+0+1
pbddr= 3+3+1
peddrz= 4+4+1

peer=
Foer
pedr=

HOLD=
READ=

T+7+4
9+9+1
1141141
12+12+1

0
1

WRITE= 2

.globt _clock_w

_clock_w:

Tlea clock,ad
move.b #0x07,pcddr(a0)
move.b #0x01,pcdr(a0)
move.b #0xff, pbddr(al)
detay 150 micro seconds
it
move, | 4(sp),al
clr.b d1
move.b (a1)+,d0
and.b #0x000f,d0
or.b d1,d0
move.b d0, pbdr(a0)
nop
nop
move.b #0x05,pcdr(a0)
nop
nop
nop
rop
move.b #0x01, pcdr(a0)
nop
add.b #0x10,d1
cmp.b #0xc0,dt
bls.s 2b
move.b #0x00,pcdr(a0)
move.b #0x00, pbckir(al)

rts




.globl __edata
.globl _ltor
.globl __mein
.globl __memory
.globt _ rtol
.globl __setint
gtg{ __svc
.9 _cpm
.gtobl _exit
.text

Amz8536=0xfe0000

Am28530=0xfe0500

ac= 2+1

ad=  6+1

bc= 0+

bd= 4+

1: .long 0x1000
.long 2f

2: move, | 1b,sp

* clear memory - takes about 1 second
* we can’t do this in a subroutine because the return address would
* be cleared also

{ea  0x000000,a0

move.w #8-1,d1

move.w #65536-8192-1,d0 * clear 2 M - 8K
4: clr.l (a0)+

dbf  d0,4b
dbf  diédb
* setup configuration port
lea  Amz8536,a0
move.b 7¢a0),d0
rop
move.b #0,7(a0)
hop
move.b 7(a0),d0

lea  table,al

move.y #tablesize-1,d0
5: move.b (al)+,7(a0)

dbf  d0,Sb

" copy data from prom to ram

* get where data segment should be (above stack)
move. | sp,a0

" compute size of data segment
move.l # edata,d0
sub. | ;2','&

- get start of where data segment is (end of text segment)
lea etext,al
subq.wu #7,d0

6: move.b (al)+, (a0)+
dbf dC,6b

" setup all vectors to point to bad exception
lea  0x000004,a0
les  bad_exception,al
move.w #258-1-1,d0

8: move.l al,(a0)+

dof  d0,8
* setup serial port
lea  Am28530+ac,al
tst.b (a0) * make sure we will access RO on next write
nop * 0.4 microseconds




nop * 0.4 microseconds
nop * 0.4 microseconds
nop * 0.4 microseconds
move.b #0xc0,(a0)  * reget 8530

lea sptable,at  * 1.2 microseconds

move.w ¥sptsize-1,d1 * 0.8 microseconds

2
.4 microseconds
4

9: nop *0
nop * 0.4 microseconds
move.b (a1)+,(a0)
dbf d1,% * 1.0 microsecond
mtsr  #0x2000
jsr main
move.l d7,-(sp)
jsr exit
srap  #15
.word 0
brs 2b
ltor: move.l 4(sp),al
move.l 8(sp),st
add.l #1,a1

move.b (al)+,(a0)+
move.b (al)+, (a0)+
move.b (al),(a0)
rts

__rtot: move.l 4(sp),al
move.l 8(sp),al
move.b #0, (a0)+
move.b (a1)+,(20)+
move.b (a1)+,(a0)+
move.b (a1),(20)
rts

__setint:
rts

__sve:

_cpm: move.l 4(sp),d0
move.l 8(sp),dl
movem. | d2/d6/a0-a2,-(sp)
move.l dt,-(sp)

move.l dO,-(sp)

j bdos

P
movem.l (sp)+,d2/d6/a0-a2

bad_exception:
bset #3,Am28536+3 * turn on FAIL led
rte

sptable:.byteé, 0x44 * x16 clock, 1 stop bit, no parity
.byte 3,0xc0 * Rx=8 bits, Rx disabled
.byte 5,0x62 * Tx=8 bits, DTR=0, RTS=1, Tx disabled
.byte 9,0x00 * Int, Disabled
.byte 10,0x00 * NRZ
.byte 11,0x56 RxC=BRG, TxC=BRG, TRxC Out=BRG

* % %

.byte 12,0x0b, 15,0x00
.byte 14,0x62

BRG Time Constant (9600 baud)
Disable DPLL, BRG Source=PCLK, BRG disabled

.byte 14,0x63 * Disable DPLL, BRG Source=PCLK, BRG enabled
.byte 3,0xct * Rx=8 bits, Rx enabled
.byte 5,0x68 * Tx=8 bits, DTR=0, RTS=1, Tx enabled

sptsize=,-sptable
table: .byte 0,1,0

e
.byte 0x05,0x00 * port C Data Path Polarity
.byte 0x06,0x0e * port C Data Direction
.byte 0x07,0x00 * port C Special 1/0 Control
.byte 0x08,0x00 * Port A Conmand and Status
.byte 0x09,0x00 * port 8 Command and Status
.byte 0x20,0x00 * port A Mode Specification
.byte 0x21,0x00 * port A Hendshake Specification
.byte 0x22,0x00 * port A Data Path Polarity
.byte 0x23,0x08 * port A Data Direction
.byte 0x24,0x00 * Port A Special 1/0 Control
»

.byte 0x28,0x00 Port B Mode Specification
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.byte 0x29,0x00 * port 3 Hendshake Specification
.byte Ox2a,0x00 * Port B Data Path Polarity
.byte 0x2b,0xb0 * port B Data Direction
.byte 0x2c,0x00 * port B Special 1/0 Control
.byte Oxte,0x95 * Counter/Timer 3 Mode Specification
.byte 0x0d,Oxee * port A DataPA7 : NMIEN* = 1
* PA6 : RAMCO = 1
* PAS : MAPRO* = 1
hd PAG : WAITO =0
* PA3 : PROM3 =1
* PA2 : PROM2 = 1
* PA1 : PROM1 =1
* PAO : PROMO =0
.byte OxOe,0x47 * port B DataPB7 : HALT* =?
b PB6 : RESDIS* =1
* PBS : RESERVED = ?
* PB4 : SYSFAIL* = ?
* P83 : FAIL =0
* PB2 : RELES =1
' P81 : BUSL1 =1
* PBO : BUSLO =1
.byte Ox0f,Oxee * port C DataPC3 : CONTL = ?
* pce : DS =7
» PC1 : CONTLR = 7?
- PCO : TIMOUT =1

.byte 0x01,0x94

tablesizez  .-table

3.4 revers.s

W > o oo - o - — - - s = D 0 P e A B = = =GP e - o= = > we > @ e e

.text
.even
_reverse:
movem. | d0-d1/a0, -(sp)
move.l 16(sp),a0
move. l 20(sp),dt
tst.w di
beq 2f
subq.w #1,d1
1: move.l (a0),d0
rol.w #8,d0
swep d0
rol.w #8,d0
move, ! d0,(a0)+
dbf di,1b
2: movem. | (sp)+,d0-dt/a0
rts
.globl _reverse

3.5 risr.s

k| TS SRR - - A - - o e T e A - P T T T > T . D ) U T T T > > e b = s s e Wt W e e e @ o e

*

* r_isr

*

: This interrupt service routine handies the rev interrupts
* At 6000 RPM (100 RPS) rev interrupts will occur
: approximately every 9936 microseconds.

omsv04= Oxff£000

port2= 0x0041

port3= 0x0081

debug= 0x0101

pbcr= OxQe

pedr= 0x10

pbdr= 0x12

pcdr= 0x18

» offsets in opetat

data_avail= 0
data_written=1
taking_data= 2

11




.globl _rd end,_rd ptr
.globl _r_isr

r_isr:
wovem, | d0/a0-at,-(sp) * 32
les  gmev04, a0 * 1
move.b port3+pbdr(al),d0
andi.w #0x000f, d0
swap d0
movep.w port2+padr(al
move.l _rd ptr,al
move.l d0,(s1)+
move.t al,_rd ptr
crp.l _rd_end,al

* blo.s Tf
bes.s 1f

» clear interrupt enable
belr  #1,port2+pbcr(a0)

* if we were taking data, tell program data is available
move.b _opstat+taking data,_opstat+data_avail
clr.b _opstat+taking data

&b“;'\)

* 16

2R IR 2 2R 3R Sl BE 2N 4
— b P\) b -
CONORO

1: movem, 1 (sp)+,d0/a0-atl * 3
rte * 2%

® ce=

* 216

* interrupt processing time 46

* .--

*

total interrupt service time 262 cycles => 26.2 microseconds

3.6 scsi.s

K s e o o e e e o e w00 e n = o > = = o - = = T S = o b - -

sCsi= 0xFE0300

Current_Data= 0+0+1
Output_Data= 0+0+1
Initiator_Commend= 14141

Mode= 24241
Target Conmend= 3+3+1
Currer ¢_Bus_Status= 444+
Select_Enable= L4t
Bus_and_Status= S+5+1
Start_DMA_Send= 5+45+1
Input_Data= 6+6+1

Start_DMA_Target Receive=z 6+6+1
Reset_Parity_Interrupts= 7+7+1

Start_DMA_Initiator_Receive= 74741
BSY~= &
REQ~= 5
MSG~= 4
CD-= 3
170-= 2

PHASE_MATCH= 3
ASSERT_ACK-= &
ASSERT_SEL~= 2
ASSERT DATA_BUS=0

.globl _scsi_in

scsi_in(phase, buffer, length);

_scsi_in:
lea SCS!,a0

4(sp) = phase
8(sp) -> buffer
12(sp) = length

* % % % %%

copy arguments to registers
move.b 7(sp),d0
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* ¥

move.l 8(sp),at
move.l 12(sp),dt

move.b d0, Target_Commend(a0)
clr.b d0

btst #PHASE_MATCH,Bus_and_Status(aC)
beq.s 1b

btst #REQ~,Current_Bus_Status(a0)
beg.s 2b

move.b Current_Data(a0), (al)+

bset  #ASSERT_ACK-,d0
move.b d0, Initiztor_Commend(a0)

btst #REQ~,Current_Bus_S:atus(a0)
bne.s 3b

belr  #ASSERT_ACK~,d0
move.b d0, Inittator_Command(a0)

subq.t #1,d1
bne.s 1b
rts

.globt _scsi_out

scsi_out(phase, buffer, length);

_scsi_out:

% % % % % %%

lea  SCS1,a0

4(sp) = phase

8(sp) -> buffer

12(sp) = length

copy arguments to registers
move.b 7(sp),d0

move.l 8(sp),al

move.l 12(sp),d?

move.b d0, Target_Command(a0)
clr.b d0

bset ﬂASSERTvDATA_BUS,d)
move.b d0, Initiator_Command(a0)

btst #PHASE_MATCH,Bus_and_Status(a0)
beq.s 1b

btst #REQ~,Current_Bus_Status(a0)
beq.s 2b

move.b (a1)+,Current_Data(a0)

bset  MASSERT_ACK~,d0
move.b d0, Initiator_Command(a0)

btst #REQ~,Current_Bus_Status(al)
bne.s 3b

belr  #ASSERT_ACK~,d0
move.b d0, InitTator_Command(a0)

subq. L #1,d1
bne.s 1b

belr  #ASSERT DATA_BUS,dd
move.b d0, Initiator_Command(a0)

i3




rts

.gtobl _scsi_set

: scsi_sel(device)
_scsi_sel:
lea  SCSI,20

move.w Oxfffe,d7
1: btst #8SY~ Current _Bus_Status(a0)
dbeq d7,1 1’

cmp.N #-1,d7
beq.e 3f

clr.b Target_Commeand(ad)
move.b 7(sp),Output_Data(a0)
clr.b d0

bset #ASS:RY DATA_8US,d0
move.b d0, InitTator c«lnmd(aO)

bset #ASSERT SEL~,d0
move.b d0, lmtntor _Command(a0)

move.w #Oxfffe,d?
2: btst #8SY~, CUrrent Bus_Status(a0)
dbne d7, b

belr  #ASSERT_SEL~,d0
move.b d0, initTator _Command(e0)

belr  #ASSERT DATA_BUS,d0
move.b d0, InitTator_ Comand(aO)

3: addqg. ( #1,d7

beq.s 4f

moveq. M, d7
4: rts
3.7 5380.h

B e e o o e e e o e s e ™ D B D D S A P P A WP T P a0 I P VP e S G U AP P o o S e e e e e o e

struct NCR5380 (
unsigned char 00;
unsigned char CurrentData;
unsigned char 02;
unsigned char TnitiatorCommand;
unsigned char _04;
unsigned char Mode;

unsigned char _06;
unsigned char TargetCommend;
unsigned char

’
unsigned char TurrentBusStatus;
unsigned char _Oa;
unsigned char _0b;
unsigned char _Oc;
unsigned char ~0d;
unsigned char _Oe;
unsigned char Of-
'

/* current bus status register */
#define SEL Ox02

/* mode register */
#define TARGET_MODE Ox40

/* target command register */

#define DATA_OUT 0
#define DATATIN 1
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#define COMMAND 2
#define STATUS 3
#define MESSAGE_IN 7

3.8 68153.h

*

struct MC68153 (

b

unsigned char _00;
unsigned char cr 0-
unsigned char _0%;

unsigned char cr 1-
unsigned char OZ,
unsigned char cr_2;
unsigned char 03,-
unsigned char cr_3;
unsigned char 03;
unsigned char vr_0;
unsigned char Oo

unsigned char vr 1-
unsigned char Oc-
unsigned cher vr_ 2~
ungigned char _Oe;
unsigned char vr 3-

3.9 68230.h

R or e o e e e e m maae e

#ifndef _MC68230
#define _MC68230
struct MC68230 (

unsigned char _00;
unsigned char pgcr;
unsigned char _02;
unsigned char perr;
unsigned char _04;
unsigned char paddr;
unsigm c:ar Egg&
ursigned char r;
unsigned char _08;
unsigned char pcddr;
unsigned char _Oa;
unsignea char pivr;
unsigned char _Oc;
unsigned char pacr;
unsigned char _Oe;
unsigned char pber;
unsigned char _10;
unsigned char padr;
unsigned char _12;
unsigned char pbdr;
ungigned char _14;
unsigned char paar
unsigned char _16;
unsigned char pbar
unsigned char _18;
unsigned char pcdr;
unsigned char _ta;
unsigned char per;
unsigned char _1c[5]1;
unsigned char ter;
unsigned char
unsigned char tivr;
unsigned char _24(3);
unsigned char cpr_h;
unsigned char _28;
unsigned char cpr_m;
unsigned char _2s;
ungigned char cpr_L;
unsigned char _2cT3);
unsigned char cr_h;
unsigned char _30;
unsigned char cr m;
ungigned char _32;




unsigned char cr_L;
unsigned char 31;
unsigned char tsr;

) unsigned char 35[10];

#endi f
3.10 68450.h

* - o - - ———— — - - — — - D - - - - - - - > = - — - *

struct MC68450 (
unsigned char _00{0x40];
);

3.11 68881.h
T o o e s e e e e e e e e e e s A = e 28 o o e e o e e *

#ifndef _MC68231
#define _MC6881

struct MC68881 (
unsigned short _0I[8];
b H

#endi f
3.12 8530.h

R o= e om = - o " - >~ D - A D = - . - W T " = P T T e e > e - - %*

struct 28530 (
unsigned char 00;
unsigned char b control'
unsigned char _U2;
unsigned char 8 control

unsigned char U4;
unsigned char b data;
unsigned char _06;
unsigned chai- a_dats;
);
3.13 8536.h
Kerommmamman e e 0 o e o e e e e S o o 7 2 0 R S S S e e o e e *

struct 28536 (
unsigned char _00;
unsigned char @ data,
unsigned char 02;
unsigned char b _data;
unsigned char _04;
unsigned char c_data;
ungigned char _06;
unsigned char control;

bH

3 14 gmsv04.h

#mclude 168153 . h*
#include "68230.h"

struct GMSV04 (
unsigned short port_1(32];
struct MC68230 port_e;
struct MC68230 port 3'
struct MC68230 conflg,
struct MC68230 debug;
struct MC68153 intsel;

);

3 15 gmsv06.h

#mclude #5380.h"

#include *68153.h%
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¥include “68230.h»
#inctude "68450.h*
#include *68881.h"
#include "8530.h"
#include "8536.h"

struct GMSV06 {
struct 28536 config;
unsigned char _008{0xf8];
struct MC68153 7 int_cntrilr;
unsigned char _110T0xf0);
struct MC68230 rtc _t_pp
unsigned char _240{0xc0];
struct NCR5380 scsi;
ungigned char 310[0xf01,
struct MC68450 dme;
unsigned char 640[0)«:0],
struct 28530 serial;
unsigned cher 508[0xf8],
struct MC68881 fpcp;

bH

¥define gmev06 (*((struct GMSV06 *)0xfe0000))
3.16 hist.h

T e e s e s i w20 s 0 20 @ o e o e - - - - - -~ - - > = = = o e e = o R

#define XOFFSET 60
#define XSI1Z2E 420
#define YOFFSET 8
¥define YSIZE 300

3.17 rt.h

K s o e et 2 o 20 e = w me - > o - - — - > D " - = — - > > > = o T

#define MAX_RT_BLADES 5
#define MAX_RT_REVS 10

¥#define XOFFSET 79
#define XSIZE 400
#define YOFFSET 8
#define YSIZE 300

3.18 scsi.h

K e con e 0 e o o e e o e o e i O S A 8 S 2 P P . e P e e e i b S B 2 2 b e O e o e K
/* scsi commands */

#define HISTOGRAM 0x02

#define REQUEST_SENSE 0x03

#define REAL_TIME _DISPLAY 0x06

#define RECETVE 0x08

#define SETUP Ox09

#define SEND OxOa

/* scsi phagses %/
#define DATA_OUT O
#define DATA N1
#define COMMAND 2
#define STATUS 3
#define MESSAGE_OUT 6
#define HESSAGE IN7

3 19 tape.h

#defme BASE Oxf{ff00

#define OMA_DATA ((short *)(BASE + 0x10))
#define DMA_ADOR ((short *)(BASE + 0x12))

¥define COMMAND ((unsigned char *)(BASE + Ox1b))

Kdefine CONTROL ((unsigned char *)(BASE + 0x19))
#define DATA ((unsigned char *)(BASE + Ox1d))
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#define STATUS_O ((unsigned char *)(BASE + 0x19))
#define STATUS_! ((unsfgned char *)(BASE + Ox1b)}

#define FMX  Ox01 /* File Mark detected */
#define EOT Ox02 /* End Of Tape detected */
#define HER  Ox04 /* Hard Reed Error */

#define CER  OxO8 /* Corrected Read Error */
#define DLOST Ox10 /* No data lost */
#define TOREQ 0x20 /* No deta byte requested  */
#define FBY 0x40 /* Formatter not busy */
#define DBY Ox80 /* Not in Data Transfer Mode */

#define SPD 0x01
#define NRZ 0x02
#define CCG Ox04
#define LPT 0x08
#define FPT Ox10
#define RWD Ox20
#define ONL Ox40
#define RDY Ox80

#define CCEN 0x01
#define LOL 0x02
#define REW Ox04
¥define OFL 0x08
#define FEN 0x10
#define FAD 0x20
#define TAD Ox40

#define REV  0x01
#define ERASE 0x02
#define EDIT Ox04
#define THR1 0x08
#idefine THR2 Ox10
#define DEN  0x20
#define WFM  0x40
#define WRT  0x80

3.20 turbin.h

¥define isdigit(x) ((x) >= 70/ & (x) <= '9/)
#define void int

#define TRULE 1

#define FALSE 0

#define SLAVE_BSS 740

#define SLAVE_DATA 0

#define SLAVE_END 0x200000

#define SLAVE_MENSIZE (SLAVE_END-0x1000-SLAVE_DATA-SLAVE_8SS)
#define MAX_BLADES 70

#define MAX_STATIONS &

#define TWOL? 140737488355328.0

¥define VECTOR 64

struct HEADER (
long n_blades;
long n_revs;
{ong n_stw;
ong ave_ H
long min_speed;
long mar_: H
long _00c{26);
char date(9);
char excit_freq(5);
char time(8);
char radius[16);
char run_des [80];
char run_id(16);
char sp_des(2] (80} ;
char sp_id(16];
char _166(74);

bH

/* NOTE: if any elements of structure OPSTAT are changed, the routine
risr.s must be changed also */




struct OPSTAT (

char data_avail;
char data_ uritten-
char taking_data;

'

3.21 vme402.h

T e e e e o o e e . e e v 500 2 o > . -

#define BASE Oxffff00
/* DMA definitions */

#define DMA_ADDR ((sho
¥define DMA_DATA ((sho

Kdefine NMR 0x38
#define CR Ox2e
#define CAR_A_H1 Oxla
#define CAR_ A L0 Ox0a
#define CAR_B HI 0x12
#define CAR 8 LO 0x02
#define COC™ 0x32
#define CMR_HI  Ox56
#define CMRLO  0x52
#define ChAR_HI 0x26
#define ChAR_LO 0x22

/* tape definitions */
#define TAPE_COMMAND_S
#define TAPE_DATA

#define FNK  0x01 /*
#define EOT  0x02 /*
#define HER  Ox04 /*
#define CER Ox08 /*

#define DLOST Ox10 /*
#define TDREQ 0x20 /*
#idefine FBY  Ox4n /*
#define DBY 0x80 /*

#define SPD Oxn1
#define NRZ 0x02
#define CCG O0x04
#define LPT 0x08
#define FPT 0x10
¥define RWD 0x20
¥define ONL Ox40
¥define RDY Ox80

#define CCEN 0x01

#define LOL 0x02
#define REW Ox04
#define OFL 0x08
Kdefine FEN 0x10
#define FAD 0x20
¥define TAD 0x40
#define REV  0x01
¥#define ERASE 0x02
Hdefine EDIT 0x04
#define THR1 0x08
#define THR2 Ox10
Ndefine DEN  0x20
¥define WFM  Ox40
#define WRT  0x80
N¥define READ Oxff
#define WRITE Ox7f

#define T_WFM 0x3f

3.22 bdos.c

K o v e o o s o s o o s v s 2t e ot e o e

rt *)(BASE + 0x12))
rt *)(BASE + 0x10))

TATUS_1

File Mark detected
End Of Tape detected
Hard Read Error
Corrected Read Error
No data lost

No data byte requested
Formatter not busy

Not in Data Transfer Mode */

((unsigned char *)(BASE + Ox1b))
#define TAPE CONYROL STA'!US 0 ((unsigned char *)(BASE + 0x19))
((unsigned char *)(BASE + Ox1d))

/..Qt..it.tit'.tt'...t...t.t.'.t'.ttttﬂt.t't.".'....".......tii.".tt..'."/
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I* */

/: bdos.c :/
/ /
/: This file implements (except for handling “C) the following bdos calls : */
/ */
/* 1 - Console Input */
/* 2 - Console Output */
/* 10 - Read Console Buffer */
/: 11 - Console Status */

*/

/tti'i.ﬁ'tttititii'!t'.'itt.ﬁtiitt't'itt*.Q'iii.t'ﬁi**ﬁttﬁ*iit.i'tt'ttttﬁiii./

short colum = 0

char echo_to_list = 0;

char crt = 0;

char ta_buffer{126] = 0;
char ta_n_cher = 0;

char *ta_get_ptr = ta_buffer;
char *ta_put_ptr = ta_buffer;

bdos(d0, d1)
short d0;
long di;

{

auto char string(811;

if (d0 == 1) (
/* Congole Input */
d0 = con_input();

) else if (d0 == 2) (
/* Console Output */
con_output(dl);
d0 = 0;

) else if (d0 == 10) (
/* Read Console Buffer */
read_console_buffer(dl);
do = 0;

) elge if (d0 == 11) (
/* Get Console Status */
d0 = con_status();

) else (
sprintf(string, "Error - bdos function Xd not implemented", d0);
print(string);
d0 = -1;

b

return d0;

)

/* $38cea */
con_input()
{

register char ¢;
put_char(c = get_char());
if (c == /\020/)
echo_to_list = | echo_to_list;
return c;

/* $38c12 */
con_output(c)
register cher ¢;
{

if (c == \t") (
do

put_char(’ 7);
) while ((column & 0x07) i= 0);
) else {
put_char(c);

)

/* $38af2 */
con_status()
{
if (ta_n_char t= 0)
return (1);

else

20




return (bios(2));
)

/* $38e4b 0/
read_console_buffer(buffer)
register char buffer(l;

¢

register char c;
register short i;
short old_column;

e . St e S A i R Lot At I S ok T bt Mt

old_column = colum;
4 buffer(1) = 0;
[ . while (bufferm < buffer(01) €
} if (Cc = get_char()) == 3 && buffer(1] == 0)

if (c =a 1\p! 1} ¢ == \n?) (
put_char(/\r’);
return;

) else if (c == "\b’) (
backspace(buffer, old_column);

) else if (c == \1777) (
if (crt 1= 0)
X backspace(buffer, old_colum);
else

if (buffer(l] 1= 0) (
--buffer(1];
| put_char(buffer(buffer{1] + 2]);

)
) else if (c == ’\020’)
echo_to_Llist = | echo_to_list;
) else if (¢ == 1\030’) ¢
é; control-X (CAN) ¢/

t backspace(buffer, otd_column);
while (buffer{l} 1= 0);
) else if (c == /\005') (
| /* control-E %/
neuline(old column);
[ ) else if (c == "\D25¢) (
/* controt-U */
t put_char('#’);
newline(old colum),
buffer(t) =70;
) else if (c == '\022') ¢
/* control-R */
put_char(’#’);
newline(old colum),
for (i =0 ; i < buffer(1) ; i++)

echo(buffer (i+2});
) else {
buffer (buffer{1) + 2] = ¢;
echo(c);
buffer(1}++;
)
)
)
/* $38c¢50 ¢/
echo(c)

register char c;
¢

if (c == '\t’) (
con output(c),
Yelse if (c <’ ") (
put_char(’*!);

. put_char(c | Oxko),
) else (
put_char(c);
)
/* $38c92 */

get_char()
(

register char ¢;

21




if (ta_n_char 1= 0) {
C = *ta_get_ptr++;
ta_n_char--;
if (ta_n_char == 0) (
ta_get_ptr = ta_buffer;
ta_put_ptr = ta_buffer;

return (c);
) else
return (bios(3));
)

/* $38d96 */
newline(column)
register short colum;
4

put_char(’\r’);
put_char(’\n’);
for ( ; colum != 0 ; column--)
put_char(’ );
>

/* $38dcc */
backspsce(buffer, my_cotum)
register char buffer(];
register short my_colum;
<
register char c;
register short count;
register char *ptr;

if (buffer{1] 1= 0)
buffer{1]--;
count = buffer{1];
for (ptr = tbuffer(2] ; count-- i=0; ) (
C = *ptres+;
if (c == "\t’)
my_colum = (my_column + 8) & ~7;
else if (c <’ /)
my_colum +=x 2;
else
my_column ++;
)
while (my_column < colum) (
put_char(’\b’);
put_char(’ 7);
put_char(’\b’);

)

/* $38bab */

put_char(c)

register unsigned char c;
{

check xon();

bios(%, c);

if (echo_to_list)
bios(5, ¢);

if (c>= 1 1)

columm+;
else if (c == '\r/)
colum = 0;
else if (c == "\b’)
colum--;
return;
)
/* $38b10 */

check_xon()
(

register char c;
register char flag;

flag = 0;
do (
if (bios(2) 1= 0) (
if ((c = bios(3)) == 3) (




/* control-C */

L)
) else if (c == Ox13) (
/* control-S (XOFF) */
flag = 1;
) else if (c == O0x11) €
/* control-Q (XON) */
flag = 0;
) else if (c == 0x10) (
/* control-p */
echo_to_list = | echo_to_list;
) else if (tl n _char < sizeot(ta_| buffer)) 4
v *ta_puf_ptre+ = ¢;
ta_n_char++;
)

)
. ) ) while (flag 1= 0);

print(strptr)
char *strptr;

while (*strptr 1= \0’)

bios(4, *strptre+);
b

3.23 bios.c

/.i.Qtt.'ii.ti'tt'.ﬁ'.".tti'ﬁ.ttiit'.tﬂ'tt4..Ot.ttti.i'tti"'.Q...O't.it."*l

TAd */
/* bios.c */
/* */
/: This file implements the following bios calls: :/

/
/* 2 - Console Status */
/* 3 - Read Console Character */
/: 4 - Write Console Character :5

/*'*itﬁttti'.Qi""'ﬁ.'t.'ﬁ.'i"'.tt...t.i""'.t.ﬁ“."..'lt.‘.i.i.t.it.ii'I/

#include "gmav06.h"

#define Rx_CHARACTER_AVAILABLE Ox01
#define Tx_BUFFER_ENPTY Ox04

bios(d0, d1)
short d0;
short di;

(

if (d0 == 2) (
/* Console Status */
if ((gmev06.serial.a_control & RX_CHARACTER_AVAILABLE) 1= 0)

d0 = Oxf?;

else
do = 0;
) else if (d0 == 2) (
/* Read Console Character */
while ((”m.serial.a control & Rx_CHARACTER_AVAILABLE) == 0)

do = mv06 serial.a_data & Ox7f;
) else if (d0 == 4) (
/* Mrite Console Character */
while ((gmsv06.serial.a_control & Tx_BUFFER_EMPTY) =2 0)

gmev06.serisl.a_data = di;

I do =
) ) else ¢

do = -1;

)
return d0;
)
3 24 change.c

#mclude <stdio.h>
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#include “turbin.h®

change()

{
auto char buffer(81];
auto char date(10};
extern struct HEADER  header;
extern int n_blades;
extern int n_stations;
auto char time(9);

printf("\033[2J\033{1;1H"); /* Clear Screen and home */
get_date(date);
printf("The date is currently Xs\n", date);
if (query(¥Do you want to change the date®))

set_date(date);
get_time(time);
printf("The time is currently Xs\n", time);
if (query("Do you want to change the time®))

set_time(time);
queryi(“Number of stations", &n_stations, "", 0, MAX_STATIONS);
querys(“Specimen 1.D.", header.sp_id, sizeof(heeder.sp_id), "");
queryt("Specimen description, header.sp_des, sizeof(header.sp_des));
querys("Specimen radius", header.radius, sizeof(header.radius), “in.");
queryi("Number of blades", &n_blades, ", 1, 70);
header.n_blades = n_blades;

header.n_stations = n_stations;
)

3.25 cmdix.c

#include <stdio.h>
¥define putchar(c) fputc(c, stdout);

cmd1x{opcode)

char *opcode;

{
putchar(/\033/);
putchar(*opcode);
opcode++;
putchar(*opcode);

)

3.26 disabl.c

#include "gmsv04 h?

disable()

¢ register struct GMSV04 *gmsv04;
gmsv04 = Oxfff000;

/* deassert port_3’'s H4 to disable remote electronics */
gmsv04 -> port_3.pbcr = 0x20;

/* deassert port_2's H4 to clear data available flip-flop */
gmsv04 -> port_2.pbcr = 0x20;

)
3.27 enable.c
K e o e o > o - o - — - - ———— —— - — o - - ——————_— —— —— " T " o= - —————— ——— — = —— *

#¥include "“gmsv(4 h"
enable()
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register struct GHSVO4 *omsv04;
register cher temp;

gmavO4 = Oxfff000;
/* ctear buffers */

while ((nvolo - v&rt 3.psr & 0x04) i= 0)

-5 port_3

.pbdr;
while ((wnvO‘ -> port_2.per & 0x04) 12 0) ¢

temp = gmsv04 -> port_2.padr;
temp = gmev04 -> port_2.pbdr;
}

/* set port_2's H4 to pu sed input handshake protocall */

gmsv04 -> port_2.pber = 0x3a;

/* assert port_3’s H4 to enable remote electronics */

omsv04 -> port_3.pbcr = 0x28;

3.28 extern.c

B am o e w0 s o e o v o

#include "turbin.h*

extern struct HEADER header = 0;
extern struct OPSTAT opstat = 0;

/* globsls for interrupt service routines */

extern long *rd_end = 0;
extern long "rg_ptr = 0
extern long *rd_start = & _Memory;

/* globals for histogram routines */

extern int hist_n_bars = 0;

extern int hist_xstep = 0;

extern int hist_yold[MAX_| BLADES] = 0;
extern int hist_yoffset = 0;

/* globals for tape routines */

extern char control = 0;
extern char last_op = 0;

extern int n_blades = 5;
extern int n_stations = &;

extern long rtd n_revs = 0;
extern int rtd_height = 0;
extern int rtd n_blades = 0;
extern int rtd_xstep = 0;
extern int rtd_ystep = 0°
extern int rtd_ystart = 0'
extern int rtd hd2 = 0;

3.29 getdat.c
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get_date(date)
register char *date;
(

unsigned char buffer(13);

register int i;

static char months[13)(3) = (
I7l' l"I' l7l'
IJI' I.Il lnl'
IFI' lel' Ib',
I“I' I.I' lrl'
IAI, 'P', Irl'
I“I' I.I' lyl'
IJI' IuI' InI'
IJO' Iul' lll'
IAI' Iul' Igl'
lsl' l.l' Ipl'
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lol' lcl' Itl'

I“I' l°l, lvl'

IDI' l.l' e
X

register char *ptr;

clock_r(buffer);
i = buffer{8] & 0x03;

if (i ==0)
*date++ = 7 o
etse
*date++ = § + 10/ '

*date++ = buffer(7 + '0'-
'&tw =z 1. l-
iz buffer[10) & 0x01;
if (i 1= 0)
i =10;
i += bufferi9];
if (i >12)
i=0;
ptr = &months (i) {0);
*date++ = *ptre+;
*date++ = *ptre+;
*date++ = *ptres+;
Qd.tw FY I-I;
*date++ = buffer([12] + *0/;
*date++ = buffer(11) + 70/;
*date++ = '\0';
)

3.30 getl.c

TR oo o e o o 20 s D e e e s o B S D o e O e o e A e v = o o v - " o s e o s o 2o e e -k

unsigned int getl(pfio, s, n)
char *pfio;

char *s;

unsigned int n;

(

auto unsigned char buffer{257];
register unsigned int i;

buffer(0] =
cpm(10, buffer);
= buffer{1);

if (i 1=n) (
buffer{i+2] = \n’;
cpm(2, ‘\n');
i++;

)

n=i;

for (i 20 ; i <n; i++)
*s++ = buffer(i + 2J;

return n;
)

3 31 gettim.c

get time(time)
register char *time; *

unsigned char buffer{13);
clock_r(buffer);

*timers x (buffer[S] & 0x03) + 10';
*time++ = buffer(4] + '0’;

itiw.‘. = I..l-

*time+s = buffer[3] + 10/;

*timet+ = buffer(2] + '0'-

*time++ = 13/,
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*timet++ = bufferfl) + 10’;
*timet+ = buffer(0] + (07;
*timet+ = 1\0/;

)}

3.32 histin.c
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/'ﬁiitt'ﬁ.'..'ﬁ'.ﬁt..t't'ﬁtt'tttﬁi.tt..tﬁtttttti"i'iiiti't..titttitttt."ii'/
* */
/* hist_init .

* */

»*

*/
/tttﬁitt'ttt.ii*ﬁtitﬁt'*.*ﬁtﬂ'*iiti*ttttﬁti't'i'tititttt.ttiitititti**".’ﬁ"/

/: This routine sets up and labels the screen for a histogram

#include <stdio.h>
#include "hist.h"

hist_init(n_bars)
int n_bears;
<

extern int hist_n_bars;
extern int hist_xstep;
extern int hist_yoffset;
extern int hist_yold{];
int i;
int n;
char string(2);
int x;

hist_n_bars = n_bars;
hist_xstep = XST2€ / n_bars;

/* Determine # of Lines at bottom of screen */

if (hist xstep < 12)

hist_yoffset = YOFFSET + 16;
else

hist_yoféfset = YOFFSET + 8;

x = (hist_xstep > 1) - 3 + XOFFSET;
for (i =0 ; i < hist_nbars; i++) (
hist_yoldli] ="hist_yoffset;
n =z i1+4;
string0) = n / 10 + 70’;
if (string(01 == 70’)
stringl0l = 7 7;
stringl1) = n X 10 + 10’;
if (hist xstep >= 12) (
if (string(0) == * ) (
emdIx("LF");
xy1x(x, YOFFSET);
cmd1x("LT");
intix(1);
putchar(string(1});
) else {
emdIX("LF®);
xyix(x - 3, YOFFSET);

emd IX(ULTY);
int1x(2);
putchar(string(0));
putchar(string(1l);
)
) else (
emdix("LF");

xy1x(x, YOFFSET + 8);
emdix("LT");
int1x(1);
putchar(string{0]);
emd1x(“LF");
xy1x(x, YOFFSET);
emdix(“LT");
int1x(1);
putchar(string(1));
)
X += hist_xstep;
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)
3.33 histog.c

W om m e e s e o e e o B 0 P e S e e . o e At A 2 o e e S o e o S S

/it'tii"'""iﬁt..ﬁtt.’ﬂtt*tt'i'ttk'ttﬁtR."ﬁ*'*t***ttttittiiiittﬁ!ti"tittt/

/* */
/* histogram v/
I */
/* This routine performs the histogram quick look */
/* */
/* while this routine is running the following keys are recognized: */
* */
/* 't - resets the full scale value to the current maximum */
/: '\r’ - exits histogram mode after current histogram */

*/

/*tltt.tttt'.t*tiﬁ".t.i"tttttﬁﬁ.tlt't'titt.tt.ttit.'*.*ﬁ.liitttﬂttttﬁﬁ*t't'/

#inctude <stdio.h>
#inctude “turbin.hv
#include “scsi.h

histogram()
(

extern struct HEADER header; /* must be before sizeof(header.*) */
extern struct OPSTAT opstat;

auto int c;

auto char cdb(6);

register {ong *d_ptr;

auto char date{10);

static char excit_freq(sizeof(header.excit_freq) + 11;
auto int exit;

auto long first;

auto float h_time;

register int i;

auto int id;

auto char message_in;
extern int n_blades;

static int n_h_revs;

auto long n_revs;

auto long range (MAX_BLADES] ;
static long rangemax;

extern long *rd_end;

extern long *rd_ptr;

extern {ong *rd_start;

auto long recip;

auto long revs_left;

static char run_id[sizeof(header.run_id) + 1};
auto int speed;

static int start_rev;

static int station;

auto char status;

auto long sum;

auto char time(9];

if (opstat.deta_avail && opstat.data_written)
opstat.data_avail = FALSE;

printf("\033[2J\033(1; 1H"); /* Clear Screen and Home */

queryi("Station for histogrem®, &station, ", 1, 4);
id = 1 << (station - 1);
/.
queryf("Time between histograms®, h_time, “seconds", 0.5, 10.0);
n_h_revs = h_time * (speed / 60.0);
*/
queryi("Number of revs for histogram, &n_h_revs, "', 1, 999);

if (opstat.taking_data) (
for (i = sizeof(header.run_id) - 1 ; i >= 0 ; i--)
if (header.run_id(i] 1= ' /)
break;
run_id{i+1) = /\0’;
while (i >= 0) ¢
run_id(i) = header.run_idli};

i--;
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)

for (i = sizeof(header.excit _freq) - 1 ; i >=0; i--)
if (header.excit_freq[il 1=/ *)
breek;
excit_freq(i+1] = ’\0’-
while (i >= 0) ¢
excit_freq{i] = header.excit_freqlil;

i--;

b s
} else ( *
opstat.data avail = FALSE;
q.)erys(“nlstogrun 1.D.%, run_id, -sizeof(run_id), "");
querys(“Excititation frequency" excit_freq, ~-sizeof(excit _freq), "™);

scrn_init();
title(run_id, station, excit_freq);
hist_init(n_blades); /* label histogram screen */

rangemax = 0;
exit = FALSE;
do (
get date(date),
get_time(time);
if (opstat. taking_data) (
start_rev = rd_ptr - rd_start;
revs_Teft = rd_end - rd_ptr;
if (revs_left < (n_h_revs + 2)) /* if we are finishing up */
break; /* disallow histograms */
} else if (opstat.data_avail) {
/* we finished - exit %/
break;
) else {
disable();
rd_ptr = rd_start;
n_revs = n_h_revs + 3; /* since first rev of data is bad */
/' and we need previos rev for fixup */
rd_end = rd_start + n_revs;
setup(station, n_revs);

enable();
start_rev = 3; /* since first rev of data is bad */
/* and we need previos rev for fixup */
)
if (scsi_sel(id)) €
cdb{0l = HISTOGRAM;
cdb(1] = start_rev >> 1§;
cdb[2] = start_rev >> §;
cdb{3] = start_rev;
cdbl4]l = n_h_revs >> 8;
cdb([5] = n_| _h_revs;

scsi_out(COMMAND, cdb, 6);
/* send previous rev time for back jitter of first blade */
d tr = rd_start + (start_rev - 1);

le (d_ptr >= rd_ptr)

scsi out(DATA OUT, d_ptre+, 4);
for (i =0; 7 < n h_revs ; i++) (
while (d_ptr >z rd_ptr)

1
if (i ==0) (
first = *d_ptr;
sum = 0;
) else (
sum += *d ptr - first;

scsi_out(DATA_OUT, d_ptr, 4);
recip = TWO47 / *d_ptres + 0.5;
scsi_out(DATA_OUT, &recip, 4);
b
for (i =0 ; i < n_blades , i++) (
scsi_in(DATA_IN, Brange[il, 4);
if (range(il > rangemax)
rangemax = rangeli];
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scsi_in(STATUS, &status, 1);
scsi_ tn(NESSAGE IN, &nessage in, 1);
if (status == 03 (
speed = (60 * 10000000) / (first + (sum / n_h_revs));
update(speed, date, time);

hist_plot(range, rangemax);
) else {

printf(*Error - data station haed an error\n");

)
} else ¢
printf(“Error - data station does not respond\n"); ¢

/* check if char available */
while (cpm(11, 0) 1= 0) (
/* get char */
c = cpm(1, 0);
cmd1x("LZ%); /* CLEAR DIALOG SCROLL */
if (c==t 1)
= 0;

rangemax = 0;
else if (c == '\r’ || ¢ 3= '\n')
exit = TRUE;

)
) while (1 exit);
printf("\033\014"); /* Clear graphics screen */

printf(*"\033XX!11"); /* Select ANSI mode */
)

3 34 histpl.c

/ttttﬁii'Q'tttit"i..ttiﬁt.ﬁ'ti'ﬁtﬁiii‘ii"i'it'iitittt*.'i"i'ﬁiti*ti'*t*ﬁ't/

/* */
t 1 ~
5. hist_plot ';
/* This routine plots the histogram bars on the screen :;

/t

/'itttt"t.ii.iti'.t".tiit.ﬁﬁ".*i't"tt!iiittlttttiiit*tti'i'iﬁttii.t*tt*it/

#include <stdio.h>
#include "hist.h"

hist_plot(data, datamax)

long datal);

long datamax;

{
extern int hist_n_bars;
extern int hist_xstep;
extern int hist yoffset
extern int hist yold[?OJ,
int i;
int xl;
int xr;

Y:
char string{11];

= XOFFSET + 1;
xr = XOFFSET + hist_xstep - 2;

for (i =0 ; i < hist_n_bars ; i++) (
y = (data{i] * YSIZE) / datamax + hist_yoffset;
if (y < hist_yold[il) (
cmd1x(VRRY);
xyix(xl, y + 1);
xy1x(xr, hist_yold{i));
int1x(0);
hist_yold(i} =
) else if (y > hist yoldln]) ¢
cmd1x("RR");
xyTx(xl, hist_yold[i) + 1);
xyix{xr, y);
intix(1);
hist_yold[il = y;
)
xl += hist_xstep;

-
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xr +x higt_xstep;
)

/* Orav 0 level line */

emd1x("LF®);

Xy1x(XOFFSET, hist_yoffset);

cmd 1x("LG");

Xy I1x(XOFFSET+XSI2E, hist_yoffset);
cmdix(LF%);

xy1x(XOFFSET-10, hist_yoffset-3);
cmdIx(*LT*);

intix(1);

printf("Qgn);

/* Display Full Scale Maximum value & level */

cmd1x(PLF®);

Xy1x(XOFFSET-58, hist_yoffset+YSIZE-3);
emdIx("LT"),

int1x(10);

printf("X9d", datamax);

cmdix(ULFY);

XyI1X(XOFFSET, hist_yoffset+YSIZE+1);

emdIX(*LG");

XyIX(XOFFSET+XS12E, hist_yoffset+YSIZE+1);
)

3.35 initpo.c
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#include "gmev04.h"

init_port(vector)
register int vector;
{

register struct GMSV04 *gmsv04;
gmsv04 = Oxfff000;

gmsv04 -> port_2.pger &= ~0x30; /* disable H12 and H34 */

gmsv04 -> port_2.pger = 0x40; /* mode 1 (unidirectional 16-bit mode) */
/* W34 disabled */
/* H12Z disabled */
/* H4 pin sense - negative true */
/* H3 pin sense - negative true %/
/* H2 pin sense - negative true */
/* K1 pin sense - negative true */

gmsv04 -> port_2.pger |= 0x20; /* enable H34 */

gmsv04 -> port_2.psrr = 0x08; /: PC4 = PC4 :/
/

/
/* PCS = PIRQ */
/* PC6 = PCE */
gmsv04 -> port_2.pacr = 0x00;

/* clear data avail flip flop */
gmsv04 -> port_2.pbcr = 0x28; /* B submode X0 - double buffered input */
/* H4 asserted */

gmsv04 -> port_2.pcddr |= 0x93; /* make buffer control lines outputs */
gmsv04 -> port_2.pcdr &= ~0x93; /* and make A input + B input */

amsv04 -> port_3.pger &= ~0x30; /* disable H12 and H34 */
gmsv04 -> port_3.pger = 0x08; /* mode 0 (unidirectional 8-bit mode) */
/* H34 disabled */
/* W12 disabled */
/* H6 pin sense - positive true */
/* H3 pin sense - negative true */
/* H2 pin sense - negative true */
/* K1 pin sense - negative true */
gmsv04 -> port_3.pgcer |= 0x20; /* enable H34 */
omsv04 -> port_3.psrr = 0x00;
gmsv04 -> port_3.pacr = 0x00;

/* dissble remote electronics */
gmsv04 -> port_3.pbcr = 0x20; /* 8 submode 00 - double buffered input */




/* H4 Output - negated */

gmsv04 -> port_3.peddr |= 0x93; /* meke buffer control lines outputs */

gmev04 -> port_3.pedr &= ~0x93; /* and make A input + B input */

gmev04 -> debug.pcddr |= 0x10; /* meke PC4 an output */
gmsv04 -> debug.pcdr &= ~0x10; /* turn off fail led */

gmevle -> intsel.vr_0 = vector;

gmsv04 -> intsel.cr_0 = 0x16; /* enable interrupts at level 6 */

return;
)

3.36 intix.c
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#include <stdio.h>
#define putchar(c) fputc(c, stdout)

intix{intarg)
int intarg;
(

int jhi1, jhi2, jloi;

if (intarg >z 0) (

jloi = (intarg & Ox0f) + 48;
) else (

intarg = - intarg;

jloi = (intarg & Ox0f) + 32;

jhil = (intarg >> 10) + 64;

jhi2 = ((intarg >> &) & 0x3f) + 64;

if (jhil 1= 64) €
putchar(jhil);
putchar(jhi2);

) else if (jhi2 1= 64) (
putchar(jhi2);

)
putchar(jloi);
)

3.37 pute.c

W o s e > e s A o Ot A e et = = - -

putc(pfio, ¢)
char *pfio;

int c;
if(c>0)<(
if (c == \n')
cpm(2, '\r’);
cpm(2, ¢);
)

3.38 putl.c

unsigned int putl{pfio, s, n)
char *pfio;

char *s;

unsigned int n;

{

register unsigned int i;
i =n;

while (i-- 1= 0)
putc(pfio, ¥s++);

return n;
)
3.39 query.c
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#include <stdio.h>

query(prompt)
char *prowmpt;
(

char buffer(81};
int query;

query = -1;
do (

fputs(prompt, stdout);
fputs(® 7 *, stdout);
4 fgets(buffer, sizeof(buffer), stdin);
. if (bufferf0] == /Y’ || buffer[0} == 'y’)

query = 1;
else if (buffer(0] == ‘N’ || buffer(0) == ’n’)
" query = 0;
) while (query < 0);
return query;
>

3.40 queryi.c

#include <stdio.h>
#define isdigit(x) ((x) >= 0’ && (x) <= 797)

queryi(prefix, value, suffix, min, max)
char *prefix;
int *value;
cher *suffix;
int min;
Znt max;
auto char buffer(81];
register int i;
int itemp;
int nondigit;

do {
nondigit = -1;
itemp = *value;
printf("Xs = Xd", prefix, *value);
if (suffix(0) 1= ’\0')
printf(* Xs*, suffix);
printf(" : ", stdout);
fgets(buffer, sizeof(buffer), stdin);
for (i = 0 ; i < sizeof(buffer) ; i++) {
if (bufferlil == '\n’)
break;
if (1 isdigit(buffertil)) ¢
buffer (0] = ‘\n’;
nondigit = 1;
break;
)

)
if (bufferf0l 1= ‘\n’)
itemp = atoi(buffer);
) while (itemp < min || itemp > max || nondigit > 0);
*value = jtemp;
}

3.41 queryl.c
*

#include <stdio.h>

queryl(prefix, value, suffix, min, max)
char *prefix;
long *value;
char *suffix;
long min;
long max;
L8
long atol();
char buffer(81);
long ltemp;
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{temp = *value;
printf(*Xs = Xid", prefix, *value);
it (suffix[0] 1= \0¢)
printf(" Xs*, stdout);
printf(® ; »);
fgets(buffer, sizeof(buffer), stdin);
if (buffer(0] 1= '\n’)
Ltemp = atol(buffer);
) while (ltemp < min || ltemp » max),
*value = temp;

3.42 querys.c
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#include <stdio.h>

querys(prefix, string, length, suffix)
char *prefix;

char *string;

int length;

char *suffix;

<

int actlen;
char buffer(81);
register int i;
int mexlen;
int newlen;

if (length < 0) (
mexlen = -length - 1;
actlen = strien(string);
) else {
maxien z length;
for (i = length - 1 ; i >0 ; i--) (
if ((strmg(r] 1=+ 1) && (stringli] 1= \0'))
break;

actlen z i + 1;

printf(*Xs = Y, prefix);
for (i =0 ; i < actlen ; i++)
putchar{stringlil);
if (suffix(0] t= "\0’)
printf(* Xs*, suffix);
printf(* : ");
for (i =0 ; i < maxlen ; i++)
putchar(' P H
for (i =0 ; i < maxlen i++)
putchar(’\b')
fgets(buffer, sizeof(buffer), stdin);
for (i = 0; i < sizeof(buffer) ; i++)
if (buffer{i] == '\n’)
break;
newlen = i;
) while (newlen > maxien);
if (newlen > 0) (
for (i =0 ; i < newlen ; i++)
string(i) = buffer[il;
if (length < 0)
stringli) = "\0’;
else
for ( ; i < length ; i++)
stringli) = / /;

)
3.43 queryt.c

#lnclude <std|o.h>
queryt(label, string, length)

char *label;
char string() (80);
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int length;
{

char buffer(81];
register int i;
register int j;
int last_len;
int line ten;
int mex_Ten;

int niaT;

int rum_tines;

nun_lines = (length + 79) 7 80;
nlmT = rum_Llines - 1;
last_len = tength - nimt * 80;

for (i =0; i <num_lines ; i++) (
printf(*Xs", label),
if (rum_tines > 1)
printf(® (line %d of %d)", i + 1, num_lines);
printf(* is currently :\n");
if (i == niml)
max_len = last_len;
else
max_len = 80;
for(;smxlen-1; j>=0; j-=)
if (steinglid{jl i=' ")
break;
line_len = ; +1;
for (j =0 ; j < line_len ; j++)
putchar(string(i1Tj1);
putchar(’\n’);
for (j =0 ; j < max_len ; j++)
putchar(’_");
putchar(’\r’);
fgets(buffer, max_len + 1, stdin);
if (bufferf0] t= 7\n’) (
/% user entered some new text */
/* find the length of the new text */
for (j =0; j <max_len + 1 ; j++)
if (bufferm =="1\n')
break;
line_len = j;
/* copy new text into string */
for (j 20 ; j < line_len ; j++)
string[i][]l buffertjl;
/* blank fill string */
for (j = line len ; | < 80 ; j++)
stringlil(jl = » /;

)
3.44 realti.c

/*'tttQit.tiii.tti..Q..t'i.t.tt.‘..ﬁtitt#'.iiititiiiﬁﬁittttititit.ﬁttiﬁ*.i.'t/

I* */
/* real time display */
/* */
/* This routine performs the real time quick look */
* */
/* While this routine is running the following keys are recognized: :/
/* /
/* ' ¢ - resets the full scale value to the current maximum */

/* '\r7 - exits real time display mode after current real time display :/
*

/ttﬂtt*'ittt*tlﬁti'ﬁt.iltﬁﬁtlt'f‘ﬁﬁtﬁtttit*ii*ttittit*it*ﬁi'ﬁiitiﬁ.itiﬁtiﬁ*iﬁ/

#include <stdio.h>
#include "turbin.h"
#include "scsi.h*
#include "rt.h¥

real_time_display()
¢

extern struct HEADER header; /* must be before sizeof(header.*) */
extern struct OPSTAT opstat;




static int bl ade [MAX_RT_BLADES] ;

auto int c;

auto cher cdb(6];

auto char date(10];

auto long data[MAX_RT_BLADES) [MAX_RT _REVS];
register long *d_ptr;

static char excit_freq[sizeof(header.excit_freq) + 11;
auto int exit;

register int i

register int IF;

suto int id;

auto long nxmAX RT_BLADES] ;
auto char message_in;

auto long mn[MAx RT _BLADES) ;
extern int n_blade

auto long n__revs,

auto char prompt [14];

auto long range;

auto long rangemax;

extern long *rd _end;

extern long *rd_ptr;

extern {ong *rd_start;

auto long recip;

auto long revs_left;

extern int rtd_n blades,
extern int rtd_n_revs;

static char run_id(sizeof(header.run_id) + 1};
auto unsigned int speed;

static int start_rev;

static int station;

auto char status;

auto long sum;

auto char time(9];

auto char temp;

if (opstat.data_avail 8& opstat.data_written)
opstat.data_avail = FALSE;

rtd_n_revs = MAX_RT_REVS;
printf(*\033[2J\033(1;1H"); /* Clear Screen and Home */

queryi("Station for real time display®, &station, ", 1, 4);
id = 1 << (station - 1);

queryi("Number of blades to be displayed", &rtd_n_blades, "", 1, MAX_RT_BLADES);

for (i =0 ; i < rtd_n blades ; i++) (
sprintf(prompt, "Plot Xd blade", i+1);
queryi(prompt, &bladefi), "%, 1, n_blades);

if (opstat.taking_data) (
for (i = slzeof(heoder run_id) -1 ;1> 0; i--)
if Cheader.run_id[i] = / /)
break;

run_id(i+] = '\0'-

while (i >z 0)
run_id{i] = header.run_id[il;
L

)

for (i = sizeof(header.excit freq) - 1 ; i >=0; i--\
if (header.excit_freqii] 1=/ /)
break;
excit_freq(i+l] = '\0'~
while (i >= 0} ¢
excit_freqlil = header.excit_freq{il;
1==;
)
) else {
querys(“Real time plot 1.D.", run_id, -sizeof(run_id), "");
querys(“Excititation frequency", excit _freq, -sueof(exctt _freq), ");

sern_init();
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title(run_id, station, excit_freq);
rt_init(blade);

exit = FALSE;
rangemax = 0;
do {
get_date(date);
get “time(time);
if (opstat.taking data) (
start_rev = rd_ptr - rd_start;
revs_teft = rd_end - rd_ptr;
v if (fevs_left <= (rtd_n_revs + 2))
break;
) else if (opstat data avail) (
/* we finizhed taking data - exit */
break;
) else (
disable();
rd_ptr = rd_start;
n_revs = rtd_n_revs + 2; /* since first rev of data is bad */
rd_end = rd_start + n_revs;
setup(station, n_revs);
enable();
start_rev = 2; /* gince first rev of data is bad */

)
if (scsi_sel(id)) (
cdb(0) = REAL_TIME_DISPLAY;
cdb{1) = start_rev >> 16;
cdb[2] = start_rev >> 8;
cdb{3] = start_rev;
cdb{4] = rtd n blades,
cdb[5) = rtd_n_revs;
scsi_out (COMMAND, cdb, 6);
/* send the blade nuber: */
for (1 =0 ; i < rtd_n_ blades ; i++) (
temp = blade[!],
scsi_out(DATA_OUT, &temp, 1);
min(T] = OX7FFFEFFS;
max(i] = O;

sun = 0;
/* get the data */
for (i =0 ; i <rtdnrevs; i++) (
d‘_ptr = rd _start + start_rev + i;
wait for 1 ppr */
while (d_ptr >= rd_ptr)

Sum += '*d_ptr;

for (j = 0 ; j < rtd_n_ blades ; j++) (
d ptr = &data[]] Tit;
scsi m(DATA IN, d__ptr, 4);
if ( d_ptr < mn[;])
min{j} = 'd_ptr°
it (*d_ptr > max{jl)
max{j} = *d ptr;
range = max[{j] - min(j];
if (range > rangemex)
rangemax = range;
)

)
‘4 scsi_in(STATUS, &status, 1);
scsi 1n(NESSAGE IN, &message_in, 1);
if (status == 0) (
speed = (60 * 10000000) / (sum / rtd_n_revs);
e update(speed, date, time);
rt_plot(data, rangemsx, min, max);
) else (
printf(“Error - data station had an error\n");

)
) else {
printf(*Error - data station does not respond\n");

/* check if char available */

;
while (cpm{11, 0) 1= 0) ( 1
/* get char */ 1
|
|
|
!
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c = cpm(1, 0);
printf(™\033L2%); /* CLEAR DIALOG SCROLL */
if (¢ == ¢ ')
rangemax = 0;
else if (c == '\t II ¢ =="\n")
exit = TRUE;;

)
) while (1 exit);
printf("\033\014%); /* ZALE */
printf(*\033XX11"); /* Select ANSI mode */

3.45 rtinit.c

TE e e e e o s 2 e e e e e = e e e e 0 T S - — > - = - - = -

/*t".t""'..""'.ttttttitt'ﬁ.t'ﬁ"ttiﬁt.ttt'ﬁﬁ‘iQﬁiittttﬂﬁ**.t.!ﬁ'i.tﬁttﬂt/

/* */
/* rt_init */
* */

/* This routine sets up and labels the screen for a real time display */
»* *

/ii*iiiiiﬁtt*itit'ttﬁ.itI*iiit*tit'liittQitti*tt#'ﬁiiitt"*i*'i'i**'fﬁ.tt*ttt/

#include <stdio.h>
#inctude “turbin.h"
#include "rt. h*

rt_init(blade)

int bladel];
{
register int
extern int rtd _hd2;
extern int rtd helght'
extern int rtd n_blades;
extern int rtd_n_revs;
extern int rtd xstep,
extern int rtd_ _ystep;
extern int rtd_ _ystart;
auto int X;
auto int y;

rtd_ystep = YSIZE / rtd_n_blades;

rtd_ystart = YSIZE - (rtd_ystep >> 1) + YOFFSET;
rtd_xstep = XSIZE / (rtd_n_revs - 1);

rtd_height = rtd _ystep - 27

rtd_hd2 = rtd helght » 1;

= XOFFSET - 13;
= rtd_ystart;

for (i =0 ; i < rtd_ n blades ; i++) (
/* draw border ¥/
emd1x("LF");
Ly1x(XOFFSET, y-rtd_hd2);
cmdix("LG");
xy1x(XOFFSET, y+rtd_hd2);
emdiX(*LG");
xy1X(XOFFSET + XSIZE, y+rtd_hd2);
cemdIx(*LG");
xy1x(XOFFSET + XSIZE, y-rtd_hd2);
emdix("LGY);
xyI1X(XOFFSET, y-rtd_hd2);

/* draw 0 line */
emdIx(ULF");

xy 1X(XOFFSET, y);
emdIx("LG");

xyI1x(XOFFSET + XSI2E, y);

/* print blade number */
emd1X("LF"*);

xyix(x, y - 3);
emdIx{%LT¥);

int1x(2);

printf(*X2d", blade(i));

38




y -= rtd_ystep;
)

3.46 rtplot.c

R - - - e o > o = S s e " > - - - " 0 D 1 S s e o s om0

/ttit"t'Oﬁttttﬂt'.’t't...ﬁt'it.*."t'ﬁ.'ﬁt’*.'iﬁii"..tt'ﬁ't"'tﬁttti’.t'#it/

* */
* *
l' rt_plot '5
/* This routine plots the real time data on the screen :;

*

/t*tt'ﬁQi*".ﬁ'ﬁ'..ﬁtﬂtt!t'ittiit.ﬁ'ti.t'ﬁiitﬁttiitit*t*Qiﬂ'*.tﬁ!itﬁittit*i'i/

#include <stdio.h>
#include “turbin.h®
#include "rt.h"

#define move(x, y) cmdIx("LF"); xylx(x, y);
#define draw(x, y) cmdix("LG"); xylix(x, y);

rt_plot(data, rangemax, min, max)
long data[MAX_RT_BLADES] [MAX_RT_REVS];
long rangemax;

long max();

tong min{];

{

auto char buffer(12];

register long 'd_ftr;
auto long full_scale;

register int {;

register int j;

auto int length;

auto long mid;

extern int rtd hd2;

extern int rtd_height;

extern int rtd_n_blades;

extern int rtd_n_revs;

extern int rtd _xstep;

extern int rtd_ystart;

extern int rtd_ystep;

auto int x;

auto int ymid;

full_scale = (rangemax + 1) > 1;
ymid = rtd_ystart;

for (i =0 ; i < rtd n_blades ; i++) (
/* update full scale - since plot above clears the char tops */
/* label +/- full scales */
move(XOFFSET ~ 61, ymid + rtd_hd2 - 7);
emdix("LT");
int1x¢10);
printf(*X10d*, full_scale);

/* clear plot area */

cemd1X(¥RR");

Xy1x(XOFFSET + 1, ymid - rtd hd2 + 1);
xyI1x(XOFFSET + XSIZE - 1, ymid + rtd_hd2 - 1);
int1x(0);

mid = (max{i] + min(i}) » 1;
d_ptr = &datali) (0];

move(XOFFSET, (*d_ptr++ - mid) * rtd_hd2 / full_scale + ymid);
X = XOFFSET;
for (j =1 ; j <rtd_n_revs ; je+) (

X += rtd_xstep;

draw(x, (*d_ptr++ - mid) * rtd_hd2 / full_scale + ymid);
)

/* draw base line */

move(XOFFSEY, ymid);
draw(XOFFSET + XSI2E, ymid);
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move(XOFFSET - 67, ymid - rtd_hd2);
cmdI1x("LT¥);

intix(11);

printf("X11d*, -full_scale);

ywid -= rtd_ystep;
}

3.47 scrnin.c

| T . - e o —— - o - ——— -

sern_init()

¢ /* Clear text screen */
printf(™"\033[24%);
/* select TEK mode */

printf(*\033XX10");
cmd1X(¥RW");
xy1x(0, 0);
xy1x(479, 359);

/* Set GRAPHTEXT size */

cmdix("MC*);
intix(5);
int1x(7);
int1x(6);

/* Set Graphics Area Writing Mode */

cmd1x("MGY);
intix(0);
)

3.48 setdat.c

/* this subroutine sets the date portion of the real time clock */
set_date(date)
char *date;
{
unsigned char buffer{13);
int day;
int month;
int year;

clock_r(buffer);
day = (buffer(8) & 0x03) * 10 + buffer(7);
month = (buffer(10] & 0x01) * 10 + buffer([9];
year = bufferf12) * 10 + buffer(11);
queryi("Year¥, Lyear, "%, 0, 99);
queryi("Month*, &month, %4, 1, 12);
queryi(“Day", &day, ", 1, 31);
clock_r(buffer);
buffer(12) = year / 10;
buffer(11] = year X 10;
buffer(10] = month / 10;
buffer(9) = month X 10;
buffer(8) = day / 10;
buffer(7) = day X 10;
clock_w(buffer);

)

3.49 settim.c

/* this subroutine sets the time portion of the real time clock */
set_time(time)
char *time;
4
unsigned char buffer(13);
int hour;
int minute;
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clock_r(buffer);
hour = (buffer(5) & 0x03) * 10 + buffer(4];
minute = (buffer(3] & 0x07) * 10 + buffer(2);
queryi("Kour®, thour, "+, 0, 23);
queryi("Minute®, minute, **, 0, 59);
clock_r(buffer);
buffer[5] = hour / 10 + OxOc;
buffer(4] = hour X 10;
buffer!3] = minute / 10;
buffer{2} = minute ¥ 10;
buffer{i] = 0;
buffer(0) = 0;
clock_s(buffer);

)

3.50 setup.c

Kememamem - - ——— - -en e

#include ¥scsi.h

setup(station, n_revs)
int station;
long n_revs;
L8
char cdb(6};
int id;
char message_in;
extern int n_blades;
char status;

cdb(0] = SETUP;
cdb(1] = n_blades;
cdb2] = n_revs > 16;
cdb(3] = n_revs > 8;
cdbl4) = n_revs;
cdb(5) = 0;

id = 1 << (station - 1);

if (scsi_sel(id)) (
scsi_out(COMMAND, cdb, 6);
scsi_in(STATUS, &status, 1);
scsi_in(MESSAGE_IN, Zmessage_in, 1);

)
3.51 strix.c

K ar o o e > A v B e S G e Wt W . G A e S e A A Y T e - - - -

#include <stdio.h>
#define putchar(c) fputc(c, stdout)
strix(len, string)

int len;
char *string;
(

intix(len);
while (len > 0) €
putchar(*string);
string++;

)
3.52 takeda.c

#include <stdio.h>
#include "turbin.h"

take_data()
{
auto cher date{10);

extern struct HEADER header;
extern struct OPSTAT opstat;

register int i;
auto long max_revs;
extern int n_blades;
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static long n_revs;

extern int n_stations;
auto char prompt [39);
extern long *rd_end;
extern long *rd_ptr;
extern long *rd_start;
auto char time(91;

header.max_speed = 0;

header.min_speed = 65535;

header.ave_speed = 0;

mex_reve = (SLAVE_MEMSIZE >:- 2) / n_blades - 1;
printf(*\033[2J\033(1; 1"); /* Clear screen and home */
sprintf(prompt, “Number of revolutions (1 to Xld)", max_revs);
queryl(prompt, &n_revs, "M 1L, mex_revs);

header.n_revs = n_revs;

querys("Run 1.D0.", header.run_id, sizeof(header.run_id), "");
queryt(“Run description", header.run_des, sizeof(header.run_des));

querys(“Excitation frequency", header.excit_freq,
sizeof(header.excit_freq), "“Hz.");

get_date(date);
strncpy(header.date, date, 9);

get_time(time);
strncpy(header.time, time, 8);

rd_end = rd_start + n_revs;
rd_ptr = rd_start;

disable();

for (i =1 ; i <= n_stations ; i++) (
setup(i, n_revs);

enable();

opstat.taking_data = TRUE;
opstat.data_avail = FALSE;
opstat.data_written = FALSE;

>
3.53 tapein.c

#include <stdio.h>
#include “vme402.h%

tape_init()
{
extern char last_op;

*TAPE_CONTROL_STATUS_0 = Oxee;
last_op = 0;

)
3.54 tapewr.c

#include <stdio.h>
#include “vme402.h*

#define FALSE 0
¥define TRUE 1
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tape_write(buffer, length)
char buffer(l;

int length;

<

regutcr short *dme_addr;
register short *cima_ dnta,
register int error;
extern char last_op;
register int status;
static short wchain{8];

error = FALSE;
status = *TAPE_COMMAND STATUS_1;

if ((status & ROY) 1= 0) {
printf("ERROR - Transport not ready\n®);
error = TRUE;

) eise if ((status & ONL) 1= 0) (
printf("ERROR - Transport off line\n");
error = TRUE;

) else if ((status & RWD) == 0) (
printf("ERROR - Busy rewinding\n");
error = TRUE;

) else if ((stotus & FPT) == Q) (
printf("ERROR - Tape write-protected\n®);
error = TRUE;

)

if (1 error) {
if (last_op == WITE) {
/* wait for ‘Not in Data Transfer Mode’ */
while ((*TAPE_CONTROL_STATUS_O & DBY) == 0)

} else '(
/* wait for /Formatter not busy’ */
while ((*TAPE_CONTROL_STATUS_O & FBY) == 0)
H

)
status = *TAPE_CONTROL_STATUS_O;

if ((status & DLOST) == 0 && (last_op == WRITE)) {
printf("ERROR - Data lost during R/W\n");
error = TRUE;

)

if ((status & EOT) 1= 0 &% (last_op == WRITE)) (
printf("ERROR - End Of Tape aetected\n")-
error = TRUE;

}

if (1 error) (
/* set up dma controller */
dma_addr = DMA_ADDR;
dma_data = DMA DAtA'

*dma_addr = (R}
'dna,data = 0x00- /* Reset DMA controtler */
wchain(0] = 0x0382 /* register load mask */

wchain(1) = (((short)((lono)TAPE DATA >> 8)) & Oxff00) | 0x10;
wchain{2] = (short)TAPE DATA,

wchain(3] = (((short)((rono)buffer >> 8)) & Oxff00) | 0x40;
wchain{é) = (short)buffer;

wchain(5] = length;

wchain{6] = 0x0000; /* Channel mode 31:16 */

wchain(7) = 0x0051;  /* Channel m~de 15:00 */ /* Bus Release */
wchain(7] = 0x0031;  /* Channel mode 15:00 */ /* Bus Kold */
*dme_addr = MMR;

*dma_data = 0x07;

*dma_addr CMR Hi;

*dma_data (short)((long)uchain >> 8) & Oxff00;

ChAR_LO;

*dna_data = (short)uchain,

*cma_addr = CR;

*Gma_data = 0x00° /* enable DMA transfer */

/* send write command to tape drive */
*TAPE_COMMAND STATUS_1 = WRITE;
last_op = WITE;
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/* wait for ‘In Da%a Transfer Mode! */
while ((*TAPE_CONTROL_STATUS_0 & DBY) I= 0)

)
3.55 title.c

R o o o o e e e e 0 s e e s e o e e e e o e 0 0 S e 8 A S o o . e 0 o 2t St o o *

title(run_id, station, excit_freq)
char *run_id;

int station;

char *excit_freq;

{

cmdix(MLFY);

xy1x¢0, 360-8); -
cmdiX(*LT*);

intix(54);

printf("X16s Station-X1d X5s Hz RPM“, run_id, station,
excit_freq);
)

3.56 turbin.c

b Py - A e e s o s e . B > " T s = =~ A A" - A > > M D . " e S > - " *

#include <stdio.h>
#include "turbin.h¥

_main()

(
extern long _memory;
register int c;
extern int cpm();
extern struct HEADER header;
auto long i;
auto long old_rev;
extern struct OPSTAT  opstat;
auto long rd_base;
extern long *rd_end;
extern long *rd_ptr;
extern long *rd_start;
auto long rd_total;
auto long rev;
extern void r_isrQ);
auto unsigned int speed;
auto int updated;

*((long *)(VECTOR * 4)) = (long)(&r_isr);
init_port(VECTOR);

tape_init();

printf(*\033XX11%); /* Select ANSI mode */
change();

opstat.data_avail = FALSE;
opstat.data_written = FALSE;
opstat.taking_data = FALSE;

for ¢ ; ;) (

updated = FALSE;

printf(*\033XX11%); /* Select ANSI mode */
printf("\033[24"); /* Clear Screen */ -
printf(*\C33[1;7H\033#3INSMS Data Acquisition System");
printf(*\033[2;7H\033#4NSMS Data Acquisition System");
printf(*\033({10;20HC = Change Date / Time / Specimen Data");
printf(*\033{12;20H0 = Discard Data");
printf(*\033(14;20HH = Histogram*);
printf("\033(16;20HR = Real Time Display");
printf(*\033(18;20HS = Start Taking Data");
printf(*\033(20;20HW = Write Data To Tape");
printf("\033(22;204");

if (opstat.taking_data || opstat.data_avail) (
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printf(*\03314;20HRevolution of Xd", header.n_revs);
if (opstat.taking_data)

. printf(*\033(6;200 Current Minimm Maximmw);
else

printf(*\033(6;201 Average Minimm Iaxiuul"),
printf("\033[7 200 ceeeems eemeces eaeens *);
printf(=\033(8;20HSpeed : PN");

}
while (cpm(11, 0) == Q) (
if (opctat taking_dats) (
rev s r Tptr -rd start,
if (rev old rev)
printf("\03304; 31Mxéld" rev);
old_rev = rev;
it Trev >2) ¢
= (60 * 10000000) / *(rd_start + rev - 1);
pnntf("\OSS (8;28HX7u, speed),
¥ (speed < header.min speed)
header.min_speed = speed;
printf("\033(8;38HX7lu*, header.min_speed);

)

if (speed > header.max_speed) (
header.max_speed = speed;
printf("\033(8;48HX7Lu", header.max_speed);

}
)

if (opstat.data_avail && (header.ave_speed == 0)) (
rd_total = {;
rd_base = rd_start(1];
for (i = 1 ; i < header. n_revs ; i++)
rd_ total = rd total + rd start(i] - rd_base;
header ave_speed = (60 * 10000000) / (rd_ Total / (header. n_revs-1) + rd_base);
updated = FALSE;

f (! updated & (opstat.data_avail || opstat.taking_data)) {
if (header.ave speed 1= 0) {
printf(*\033(6; 204 Average Minimum  Maximume);
printf("\033(8;28HX7 u", header.ave_speed);
printf(*\033(4; 31HX6ld" header.n_revs);

)
printf("\033(8;38HX7lu", header.min_speed);
printf(*\033(8;48HX7lu", header.max_speed);
updated = TRUE;

)
i

)
while (cpm(‘H 0) 1= 0) ¢
c = cpm1, ",
if (c == 'C' “ c == '¢c!)
change();
else if (c == /D! || c == ’d') (
if (opstat.data avail) ¢
printf("\OS![ZJ\OSSU 1H");
if (query(™Are you sure you want to discard data®))
opstat.data_avail = FALSE;

) else if (c == 'H’ || c == 'h) (
if (1 opstat.data_avail || opetat data_written)
histogram();
) else if (c == 'R! || ¢ 2= /1) (
if (1 opstat.data_avail || opstat.data_written)
real_time displny(),
) else if (c »= 778" || c == 1g7) (
if (1 opstat.data_avail || opstat.data_written)
take_data();
) else if (C == "W || c == 'w’)
if (opstat.data_avail)
write_data();

)
3.57 twfm.c

K e e e e ot e e e e e e et e e - s s e 1 e e e e e o e e o S S D A e S e e o A e *
/* Mrite File Mark */
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#include "vme402.h*
t_wfm()
L8

register char *status_0;
extern char last_op;

*TAPE_CONTROL_STATUS_O = Oxee;

/* check for ‘Tape not write-protected’ */

if ((*TAPE_COMMAND_STATUS_1 & FPT) I= 0) (
status 0 = TAPE ONTROL STATUS_O;
/* wait for ‘Formatter not busy’ */
while (('status 0 & FBY) == 0)

(ast_op = T_WFM;

/* send command to tape drive %/
*TAPE_COMMAND_STATUS_1 = T_WFN;

p)
3.58 update.c

B e e e e o 1 o o e e e e o e S o o e
update(speed, date, time)

unsigned int speed;

char *date;

char *time;

{

cmdix("LF");
xy1x(45 * 6, 360-3);
emdix(uLT®);
int1x(54);

printf("XSu RPM X9s
)

3.59 writed.c

#include <stdio.h>
#include "turbin.h%
#include "scsi.h"

#include "vmel02.h"

#define
#define

BLOCKSI2E 512
BSD4 (BLOCKSIZE >> 2)

write_data()
{

auto long buffer{2] (BSD4);
auto int block;

auto char cdb(6);

register long *d _start;
register long *d_ptr;

auto int error;

auto int exit;

auto int extrs;

extern struct HEADER header;

extern struct OPSTAT opstat;
register int i,
register int

register int k'

auto int last _length;
auto int Length;
auto char message_in;
suto int n blocks,
auto long ints;
extern long _end;
extern long "rd start-
register long "s_ptr-
auto char status;
auto int status_1;
auto char stringl21];

printf(*\033[2J\033(1; 1H");

X8s", speed, date, time);
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do (
exit = FALSE;
if ((*TAPE COMMAND STATUS_1 & NRZ) == 0) (
printf(™arning - tape not set at 1600 bpi\n*);
if (1 query(*Do you want to continue"))
exit = TRUE;

)

error = FALSE;

status_1 = 'TAPE COMMAND _STATUS_1;

if ((status 1 & FPT) == 0) (
printf("Error - tape is write protected\n");
error = TRUE;

)

if ((=tatus_1 & RWD) x= 0) (
printf(*Error - tape is busy rewinding\n");
error = TRUE;

)

if ((status_t & OKL) 1= 0) (
printf(¥Error - transport is off line\n");
error = TRUE;

)

if ((status_1 & RDY) t= 0) {
princf(Error - transport is not ready\n");
error = TRUE;

)
if C(error &k query("0o you want to exit®))
exit = TRUE;
) while (error && 1 exit);

if (1 exit) ¢
printf("Writing header\n¥);
s_ptr = &header;
d_start = buffer;
dptr=d start;
for (i =0 ; i <B8SD4 ; i++)
*d ptre+ = *g tr##-
/* first part of ader is 32 longs - reverse for VAX */
reverse(d_start, 32);
tape_write(d_t stlrt BLOCKSXZE),

printf("driting revolution times\n");

block = 0;
for (s_ptr = rd_start ; s ptr < rd_end ; ) (
block++;
prmtf("%d\r" block);
/* switch to other buffer */
d_start = Rbuffer{0](0) + BSD4 - (d_start - &buffer(0](0]);
d_ptr = d_start;
for (i =0 ; i < BSD4 ; i++)
it (s tr < rd end)
*d ptre+ = 's_ptr++;
else
*d ptr++ = 0;
reverse(d_start, 8504),
tape_write(d_ start BLOCKSIZE);

ints = header.n_revs * header.n_blades;
locks = n_points / 8S04;
extn = n_points - n_| blocks * 8S04;
if (extra == 0) (
« last_length = BLOCKSIZE;
) else {
last_tength = extra << 2;
n_blocks = n_blocks + 1;
. )

cdb(0)
cdb(1)
cdb(2] = 0;
for (i = 0 ; 1 < header.n_stations ; i++) {
printf("Urit!m blade times for station Xd\n", i + 1);
cdb(3) = BLOCKSIZE >> 8;
cdb[4) = BLOCKSIZE;
cdb(5) = 0x80; /* reset the receive data pointer */
length = BLOCKSIZ2E;

RECEIVE;
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for (j =1 ; j <= n_blocks ; j*+) (
prtntf("Xd\r", i
if (j == n_blocks) ¢
tength = last _length;
cdb[3] = length >> 8;
cdb{4) = length;

)
if (scsi_sel(‘l <« i)) {
d_start = &buffer (0] (0] + BSD4 - (d_start - &buffer (0] [0));
8csi_out(COMMAND, cdb, 6);
scsi_in(DATA_IN, d start, length);
scsi_in(STATUS, &status, 1);
scsi ln(HESSAGE IN, &message_in, 1);
if(J==n blocfs)
for (k = (last_length >> 2) ; k < BSD4 ; k++)
d_start(k) = 0;
reverse(d _start, BSDI.),

tape write(d_start, BLOCKSIZE);
cdb(5) = 0; 7* don‘t reset the receive data pointer */
b
b
b
t_wfm(); /* write file mark */
opstat.data_written = TRUE;

)
3.60 xXylx.c

#include <stdio.h>
#define putchar(c) fputc(c, stdout)

xy1x(|x, iy)
int ix;

int iy;

(

int keb, khix, khiy, klox, kloy;

khiy = (iy > 7) + 32;

keb = (iy & 0x03) * 4 + (ix & Ox03) + 96;
kloy = ((iy >> 2) & Ox1f) + 96;

khix = (ix > 7) + 32;

klox = ((ix >> 2) & 0x1f) + 64;
putchar(khiy);

putchar(keb);

putchar(kloy);

putchar(khix);

putchar(ktox);
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4.0 BLAVE PROGRAM SBOFTWARE LISTINGS

4.1 a.s

b LT ey, - —— - - - - s . . s o e e e e i e *

.globl id

.long 0x001000
.long stave

ids byte 1
.even

4.2 Dbadcom.s

T o o o o D D A > e e e T U o > - " S " T T - - S T . - . T " — S o > - *

- .globl bad_command
bad_command:
moveq. #2,d0

move.l d0,sense_data

rts

4.3 badexc.s

T e o e ot s e e 0 > > € e e s S S G e 4 e T L - - S T S S S o o S D B D s e S G U e S W B m e wn e o

Am28536=0xfe0000
.globl bad_exception

bad_exception:
bset #3,Am28536+3 * turn on FAIL led
rte

4.4 Dbladei.s

K o o e 00 0 v o 0 s e e e e e o B e e e e e e e U B o e P o T = -

*

blade_isr
This interrupt service routine handles the blade interrupts

At 12000 RPM (200 RPS) with 70 blades interrupts will occur
approximately every 71 microseconds.

gmsv04= Oxf€£000

port2= 0x040
port3= 0x080
debug= 0x100

pber=  Ox0e+d
padr= 0x10+1
pbdr= 0x12+1
pcdr= 0x18+1

.globl blade_isr

blade_isr:

movem. { d0/a0,-(sp) * 2
lea omev04é, a0 * 12
tove.b port3+pbdr(a0),d0 * 12
andi.w #0x000f,d0 * 8
swap d0 * 4
movep.w J:ortZOpodr(aO),w * 16
move. | blade d ptr,a0 16
move. | d0, (al)+ * 8
move.l a0,blade_d ptr 16
cmp.l blade_d_end, a0 22
blo.s 1f * 10
bes.s 1f * 10
* clesr interrupt enable

beclr  #1,gmev04+port2+epber
1: moven. | (sp)+,d0/a0 * 28

* % % % N B B

*

]
»
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rte * 2
L ] -
* 200
: interrupt processing time 46
]

total interrupt service time 246 cycles => 24.6 microseconds

.5 dispat.s

dispatch

call with:
d0.b = command byte

.globl dispatch

dispatch:
les  bad_command,ad
and.w #0xD0ff,d0
lsl.w #2,d0
cmpi.w #table_size,d0
* bhs.s 1f
bee.s 1f
lea  table,al
movea. | 0(a0,d0.w), a0
1: jsr (a0)
rts

table: .long bad_commend
.long bad_commend
.long histogram
.long r st_sense
.long |_command
.long bead_commend
.long real_time_display
.long bad_command
.long receive
.long setup
.long send

table_sizes .-table

returns:
d3.b = byte from scsi

sCei= Oxfe0300

*
L
* getl - get 1 byte from the scsi port
»
k 4
*
*

Current_Datas SCS1+0+0+1
Target_Command= SCSI+3+43+1
Bus_and_Status= SCSI+5+5+1
ASSERT_REG~= 3
ACK-= 0

.globl get1
geti: bset #ASSERT_REQ~, Target_Command

1: btst  ¥ACK~,Bus_and_Status
beg.s 1b

move.b Current_Data,d0
belr  #ASSERT_REQ~,Target_Command

2: btst #ACK~,Bus_and_Status
bne.s 2b
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rts

4.7 get2.s

T o o e e o e e 0 e 20 o e e D D 4 " 0 s T S B o A S T B T T = v S e S T e o o o *

*
get2 - get 2 bytes from the scsi port

L ]
*
* returns:
* d0.w = byte 1 : byte 2 from scsi
x

.globt get2
get2: bsr  getl
lsl.w #8,d0
ber geti

rts

4.8 get3.s

returns:

*

L ]

* get3 - get 3 bytes from the scsi port

»

L ]

hd d0.l =0 : byte 1 : byte 2 : byte 3 from scsi
L 4

.globl get3
get3: clr.w d0
bsr getl
sWap d0
bsr  get2

rts

4.9 gets.s

K o e o o e e e e e 4 s a0 B e e - —— —— - — > = e = - - - T

*

* gets - get & bytes from the scsi port

*

* returns:

* d0.l = byte 1 : byte 2 : byte 3 : byte 4 from scsi
”

.globl geté
get4: bsr get2

swap d0
bsr  get2
rts

4.10 getn.s

* ----------- b d ol d G Wb Gl ) T T G S G - G D D G ) D D WD D W TR G G S GRS S G G W G D WD W Y T Y. VS D w— *
*

: getn - get n bytes from the scsi port into & buffer

* call with:

* d0.l = number of bytes

* a0 -> buffer

*

SCSi= Oxfe0300

Current_Data= SCSI+0+0+1
Target_Command= SCSI+343+1
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Bus_and_Status= SCSI+5+5+1
ASSERT _REQ~= 3
ACK~= 0
.globl getn
getn: beet #ASSERT_REQ~, Target_Commend

: btst #ACK~,Bus_and_Status
beq.2 1b

move.b Current_Data, (a0)+
belr  #ASSERT_REQ~,Target_Command

2: btst  #ACK~,Bus_and_Status
bne.s 2b

subg.l #1,d0
bne.s getn

rts

4.11 histog.s
*

for n =z 1 to number of revs

* histogram

*

* 0 : 0 = command byte

* 1:3 = start rev #

* 4 : 5 = number of revs

*

* data bytes are as follows:

*

* 0: 3 = rev_time for start rev - 1

* 4 : 7 = rev_time for start rev

> 8 : 11 = 2*47 / rev_time for start rev
* 8*n+4:8*n+ 7=revtime for start rev+nn
* 8*n+8:8%*n+ 11=2%7/ rev_time for start rev + n
*

*

*

SCSi= Oxfe0300
Target_Commanc= SCSI+3+43+1

bata_Out= 0
Data_In= 1

.globl histogram

a0 -> minmax_buffer
at -> data

dl = 2°47 / rev_time
436 = blade counter
d7 = rev counter

* % % % %

histogram:
* get start rev # into d0.l
bsr get3

* m 'tiply by number of blades ’

move.w d0, 5
swap d0
* now start rev is split into d0.w : d5.w

mulu  n_blades,d0 *

mulu n_bledes,d5
swap
clr.w d0
add.l d5,d0

* times 4 for long
tsl.l #2,d0
lea memory,al
add.l dl,at

. get number of revs
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bsr  get2
move.w d0,n_h_revs

m&.u n bgdes,cn
subq.u
move.w d):rtnz

* initialize mirmex buffer
move.l #OX7FEEEEEE, d5
lea  mirmex_buffer,al
move.w n_blades,d0
subq.w #7,d0

0: move.l d5,(a0)+
ctr.l (a0)+
dof  d0,0b

move.b #Data_Out,Target_Command

ber  geté
move.l d0,rev_time

move.w n_h_revs, o7
subq.w #7,d7

i
l
|
!
!
]
|
t
i
i
i
[
]
i
]
1
|
.
r * get rev time for rev before start rev
|
E lez  mirmax_buffer, a0

* % B>

check ¢irst blade for back dither

move.l (al)+,d5
cmp.l (a1),d5
bls.s 2f

L 2R

correct for back dither
sub.l rev_time, &5

2: bar geté
move.| d0,rev_time
* get 2°47 / rev_time
bsr geté
move. | d0,d1

move.l d5,d0
bsr  minmax

move.w nbm2, dé
beq.s 4f

subq.w #1,d6
move.l (al)+,d0
bsr  minmax
dbf  d6,3b

check last blade for forward dither

move.l (al)+,d0
cmp.l -8(at),d0
bhs.s 5f
bcc.s 5f

correct for forward dither

add.l rev_time,d0
bsr  minmax

dbf  d7,1b
move.b #ats_In,Target_Command

lea  mirmax_buffer,ad
move.w n_blades,d5
subq.w #7,d5

move,l (a0)+,d0

sub.l d0,(a0)

moveq. ¥ ,d0
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ber  putn

df &,

cir.l sense_dats

clir.b do0

rts

.bss
nbm2 : 242
n_h_revs: R
recip: B4
rev_time: X, th

* % % % % B ¥ % RN

minmax:

* % % % % % X

* % % %

call with:

a0 -> minmax buffer
d0 = new data
dl = 2°47 / rev_time

updates:
a0

destroys:
d0/d2-d5/a2

.globl minmax

bra.s
move. | d0, 82
tst.l dO
bpl.s 1f
neg.l d0
move.w d0,d3
swap d0
move,w d0,d2
move.w d1,dS

8

-

L Y

RERRRESBBRRREE
3B 88

2f

A8
x CD

8C
AC

* temporarily skip scaling operation

R
oY N NN

* % N % %
&
o
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B

K 0o -
B

{ = product (0 to 2°47)

1

885
BeSReS
%

2
8

t > 16

g
Lok

y:

g

g3
ane,
’

a0)+,d0

move. | d0,-4(a0)
4: rts

4.13 putl.s

K e e o e e 10 e 2 24 o 2 0 > 8 e e o - —— - . = - - o -

*

put! - put 1 byte to the scsi port

call with:
d0.b = byte to be output to scsi

SCSI= Oxfe0300

Current_Data= SCS1+0+0+1
Initiator_Commend=s SCSI+1+1+1
Target_Commands SCS1+343+19
8Bus_and_Status= SCS145+5+1

* % % %%

ASSERT_DATA_BUS= 0

ASSERT_REQ~= 3

ACK~= 0
.globl puti

putl: bset #ASSERT_DATA_BUS,Initiator_Commend
move.b d0,Current_Data
bset #ASSERT_REQ~,Target_Command

1: btst #ACK~,Bus_and_Status
beq.s 1b

belr  MASSERT_REQ~,Target_Command

2: btst  #ACK~,Bus_and_Status
bne.s 2b

belr  #ASSERT_DATA_BUS, Initiator_Command

rts

4.14 putn.s

putn - put n bytes from a buffer to the scsi port
call with:

d0.l = number of bytes

a0 -> buffer

SCSl= Oxfe0300

LA NN S

Current_Data= SCS1+0+0+1
Initiator_Command= SCSI+1+1+1
Target_Commands SCSI+3+3+1
Bus_and_Statuss SCS1+5+5+1
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ASSERT_DATA_BUS= 0

ASSERT_REQ~= 3
ACK~= 0
.globl putn
putn: beet MASSERT_DATA_BUS, Initiator_Command
1: move.b (a0)+,Current_Data
bset MASSERT_REQ-,Target_Command
2: btst #ACK~,Bus_and_Status
begq.s 2b
bclr  #ASSERT_REQ-,Target_Command
3: btst #ACK~,Bus_and_Status

bre.s 3b

subq. | #1,d0
bne.s 1b

belr  MASSERT_DATA_BUS, Initiator_Command

rts

4.15 realti.s

LR IR IR I 3 2R 2E BN R 2N 2 BN BE B B BN B R IR

real_time_display

0 : 0 = command byte

1 : 3 = start rev #

4 : 4 = number of blades
5 : 5 = number of revs

data_out bytes are the blade numbers
data_in bytes are as follows:

0 : 3= first selected blade time for start rev
4 : 7 = second selected blade time for start rev

+

MAXBLADES= 70

SCSI=

Target_Commend=

0xfe0300
SCSI+3+3+1

Data_Out= 0
Data_In= 1

.globl real_time_display

real_time_display:

move.w n_blades,d0

Isl.w #2,d0

move.w d0,nbté

get start_rev ¥ into d0.l

bsr get

mul tiply by the number of blades
move.w d0,d5

swap dO

now start_rev is split into d0.w : d5.w
mulu n_blades,d0

mulu n_blades,d5

swap

56

x+3 = first selected blade time for start rev + 1
: x+7 = second selected blade time for start rev + 1
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clr.w d0
add.l d5,d0
times & for
tst.t #2,d0
lea memory, a5

add.l d0,a5 * a5 -> start rev data

cir.w d0
ber get
move.w d0,rtd_n_btades

clr.w d0
ber gett
move.w d0,rtd_n_revs

tong

B A e A A

move.b #ata_Out,Target_Command

) move.w rtd_n_blades,dt
subq.w #1,d1
lea of fset_table,a2
1: clr.w d0
bsr gett
subqg.w #1,d0
* times &4 for tong offset
lsl.w #2,d0
move.u d0, (a2)+
dbf di,1b

move.b #0ata_In, Target_Command

move.w rtd n_revs,d2

subqg.w #1,d2
2: lea  offset_table, a2

move.w rtd_n_blades,d1
subq.w #1,d1

3: move.w (a2)+,d0 * get offset
lea  0(a5,d0.w),a0

wait until data is available
cmpa.l blade_d_ptr,a0

bhs.s &b

bee.s 4b

» &
.

moveq. | #4,d0
ber putn

dbf d1,3b
adda.w nbté,a5 * bump pointer to next rev’s data
dbf d2,2b
clr.l sense_deta
cir.b do
rts
.bss
nbté: =42
offset_table: ,=.+MAXBLADES+MAXBLADES

1 rtd_n_blades: .x.+2
rtd_n_revs: .=.42

4.16 receiv.s

W e e o o e s e 4 e 1 s v 420 o e e O 0 > - A e T - n o o s o o

»
receive

»
]
L ]
L 4

if byte 5 bit 7 = 1 then reset rcv_ptr to start of memory
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$CS1= Oxfe0300
Target_Commends SCS51+3+341
Data_In= 1

.globl receive
receive:bsr getl

tst.b d0

bne.s 3f

bsr get3
move. | d0,a0

bsr getl

lst.b #1,d0

bne.s 3f

bece.s 1f

move.l #_memory,rcv_ptr

1: move.l a0,d0
beq.s 2f

move.b #ata_In,Target Command

movea. rev_ptr, a0
ber  putn
move.{ a0, rcv_ptr

2: clr,l d0
move.l d0,sense_data
bra.s 4f

3: moveq. #2,d0
move,l d0,sense_data

4: rts
.bss

rev_ptr:.=.+4
4.17 reques.s

.globl request_sense
scsi= Oxfe0300
Target_Command= SCSI+3+43+1
Data_Out= 0

request_sense:
bsr getl
tst.b d0
bne.s 2f

bsr getl
tst.b d0
bne.s 2f

bsr get
tst.b d0
bne.s 2f

bsr getl
tst.b d0
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tst.b d0
bne.s 2f

move.b f0ata_Out, Target_Commend

lea  sense_date,al

moveq. | % ,d0
bsr  putn
cir.l dO
move.t d0,sense_data
bra.s 3f

2: moveq. | #2,d0

move. | d0,sense_cata
3. rts

4.18 send.s

T o e o o o s 000 s W i e e A W 2 B G e S T > T > T " > A > T ——— - 4 e o >

*
hd send
®
SCSi= Oxfe0300
Target_Commendx SCSI+3+3+1
Data_Qut= 0
.globl send
serd: ber get1

tst.b do
bne.s 2f

ber getd
move. | d0,al

ber  geti
tst.b A0
bne.s ¢f

move.l a0,d0

beg.s 1f
move.b #0ata_Out,Target_Command

lea __memory, a0
bsr getn

1: clr.l &0
move.l d0,sense_data
bra.s 3¢

2: moveq. #2,d0
move.l d0,sense_data

3: rts

4.19 setup.s

R o o s o e e 0 400 et e e G e G > i o G e e s - o = s > - ——— - - o - - — -

w setuw - handle scsi setup command packet

*

* 0 : 0 = command byte

* 1 : 1 = rumber of blades
* 2 : 4 = number of revs
* S5 :5 = reserved

*

MEMEND= Oxifffff

gmsv04= 0xff£000

port_2= oms v04+0x040
port_3= gmev04+0x080
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* PIT offsets

pbcr= 7+7+1
padr= 8+8+1
pbdrz 9+9+1
psr=  13+13+1

.globl setup

setup: clr.w d0
bar getl
move.w d0,n_blades
ber  get3
move.l d0,n_revs

bsr gett

lea memory, a0
move. | all,btade_d_ptr

move.l n_revs,d0
move.w d0,d1

swap dO

mulu n_blades,d0
swap d0

clr.w do

mily n_blades,d!
add.l dY,d0
lsl.l #2,d0
add.l d0,a0
move.l a0,blade_d_end

* check to see if request will overflow memory
cmp. | #MEMEND , a0
bhi.s 8f

* Port B Submode = Submode X0 (double buffered input)
* H4 asserted (clear data available FF)
move.b #0x28, port_2+pbcr

* clear ports
1: btst #2,port_3+psr
beq 2f

tst.b port_3+pbdr
bra.s 1b
2: btst g%,port_z«rpsr

beq -
tst.b port_Z+padr
tst.b port_2+pbdr
bra.s 2b

3:
* Port 8 Submode = Submode X0 (double buffered input)
* H4 Control = Output pin - pulsed input handshake protocol
* Hé Interrupt Enable = The Hé interrupt is disabled
* H3 SVCRQ Enable = The H3 interrupt and DMA request are enabled
* H3 Status Control = The H3S status bit is set anytime input data is
* present in the double-buffered input path.
move.b #0x3a,port_2+pbecr
clr.l sense_data
clr.b do
bra.s 9f
8: move. | #0x01000000,sense_data
moveq. | #0x02,d0
9: rts

4.20 slave.s

slave

this program implements the slave station
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VECTOR= 64

~

GMSV06 port addresses

SCSI= Oxfe0300
Current_Datas SCS1+0+0+1
Initiator_Commends SCS1+1+1+1
Mode= SCS1424241
Target_Commends SCSI+3+3+1
Current_Bus_Statusxz SCSI+4+4+1
Command= 2

v Status= 3
Message_In= 7

COMMAND_COMPLETE= 0

SEL~= 1

TARGET_MODE= 6
.globl stave

slave:

*

clear memory - takes about 1 second
we can’t do this in a subroutine because the return address would
be cleared also

lea  0x000000,a0
move.w #8-1,d1
move.w #65536-1 ,d0
clr.l (a0)+
dbf d0,1b
dbf di,1b

setup configuration port
bsr  v06_init

setup all vectors to point to bad_exception routine
move.w #256-1,d0

lea  bad_exception,a0
suba.! at,al

move.l a0, (al)+

dof d0,2b

set up interrupt vector
ctr.l d0

move.b #VECTOR ,d0

tsl.w #2,d0

move. | d0,al

move.t #blade_isr, (a0)

move.b #VECTOR, d0
bsr  v04_init

bset  ¥TARGET_MODE,Mode * set target mode bit
mtsr  #0x2000 * set interrupt mask to O
move.b id,d0

btst #SEL~,Current_Bus_Status
beq.s &b

cmp.b Current_Data,d0
bne.s &b

move.b #0x08, Initiator_Command  * set busy
move.b #Commend, Target_Command

ber  gett

bsr  dispetch
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move.b #Status,Target Command

ber  putt

move.b #MMessage_In, Target_Command
move.b #COMMAND_COMPLETE ,d0

bsr  puti

move.b #0x00, Target_Command * clear MSG-, C_D~ and 1_O~
move.b #0x00, Initiator_Command  * clear BSY~

bra 3b

.bes

.globl blade_d_end
blade_d_end: .=.+4

.globl blade_d_ptr
blade d_ptr: .=.+4

.globl mirmax_buffer
minmax_buffer: .2.4560 * MAXBLADES * 4 * 2

.globl n_blades
n_blades: X, 42

.globl n_revs
n_revs: E.th

.globl sense_data
sense_data: .=.+4

4.21 vo4ini.s
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*
vO4_init

call with:
d0.b = interrupt vector

* % % %N

* GMSV04 port base address

gmsv4= Oxfff000
. GMSVO4 port offsets
port_i= 0x000
port_2= 0x040
port 3= 0x080
config= 0x0c0
debug= 0x100
intsel= Ox140
* PIT offsets
pger= 0+0+1

psrr= 1+1+1
paddr= 2+2+1

poddr= 3+3+1

pcddr= 4+4+1

pivrz 5+5+1

pacr= 6+6+1

pberz 7+7+1

padr= 8+8+1

pbdr= 9+9+1

paar=  10+10+1
pbar= 11+11+1
pcdrs 1241241
psr= 13+13+1

- 68153 offsets
cr_0= 0+0+1

cr 1= 1+141

cr_2= 2+2#1

cr_3= 3+341

vr_0= 4+4+1

vr_1= 54541

vr_2= 6+6+1
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vr_3=

L ]

LR 2R 3 2R 2R 2% J

L I B 3R IR 2 R

I
i
i
|

T+7+1
.globt v04_init

setup ports on GMSV04 card
lea  Oxfff000,20

dissble H12 and W34
and.b #Oxcf,port_2+pgcr(a0)

mode 1 (unidirectional 16-bit mode)
K34 disabled

H12 disabled

H4 pin sense - negative true

H3 pin sense - negative true

H2 pin sense - negative true

K1 pin sense - negative true
move.b #0x40,port_2+pger(ald)

ensble H34
beet #5,port_2+pgcr(al)

PC4 = PC4

PC5 = PIRQ~

PC6 = PC6

move.b #0x08, port_2+perr{al)

clr.b port_2+pacr(a0)

B submode X0 - double buffered input
Hé asserted (clear data aveil flip flop)
move.b #0x28,port_2+pbcr(al)

make buffer control lines outputs
ori.b #0x93,po~t_2+pcddr(a0)

and meke A input + B input
andi.b #0x6c,port_2+pcdr(a0)

disable H12 and K34
andi.b #0xcf,port_3+pgcr(a0)

mode 0 (unidirectional 8-bit mode)
W34 disabled

H12 disasbled

4 pin sense - positive true

H3 pin sense - negative true

H2 pin sense - negative true

H1 pin sense - negative true
move.b #0x08,port_3+pgcr(a0l)

enable H34
bset #5,port_3+pgcr(al)

clr.b port_3+psrr(al)
clr.b port_3+pacr(a0)

8 submode 00 - double buffered input
H4 Output - negated (disable remote electironics)
move.b #0x20,port_3+pbcr(al)

make buffer control lines outputs
ori.b #0x93,port_3+pcddr(al)

and make A input + B input

andi .b #0xéc,port_3+pcdr(a0)

make PC4 an output

ori.b #0x10,debug+pcddr(a0)
turn of f fail led

andi.b #0xef, debug+pcdr(ad)
move.b d0, intsel+vr_0(a0)

enable interrupts at level 6
move.b #0x16, intsel+cr_0(a0)
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rts

4.22 vo6ini.s

W s o ot e e o 2 e e e e o

L]
*
*

*

v06_init

GMSV0S port addresses

Am28536=0xfe0000

.globl v06_init

vi6_init:

*

setup configuration port

les  Am28536,a0
move.b 7(a0),d0
hop
nop
move.b ¥0,7(al)
nop
nop
move.b 7(al),d0
move.w #tablesize-1,d0
lea table,at
2: move.b (a1)+,7(a0)
dbf d0,2b
rts
table: .byte 0,1,0
.byte 0x05,0x00 * Port
.byte 0x06,0x0e * Port
.byte 0x07,9x00 * Port
.byte 0x08,0x00 * Port
.byte 0x09,0x00 * Port
.byte 0x20,0x00 * Port
.byte 0x21,0x00 * Port
.byte 0x22,0x00 * Port
.byte 0x23,0x08 * Port
.byte 0x24,0x00 * Port
.byte 0x28,0x00 * Port
.byte 0x29,0x00 * Port
.byte 0x2a,0x00 * Port
.byte 0x2b,0xb0 * Port
.byte 0Ox2c,0x00 * Port
.byte Oxle,0x95 hd
.byte 0x0d,Oxee * Port
"
*
L ]
»
L]
L]
-
.byte OxOe,0x47 * Port
L ]
*
»
®
L 4
»
L ]
.byte 0x0f,Oxee * Port
«
»
L]
.byte 0x01,0x9
tablesizex .~table

Conter/Timer 3

C Data Path Polarity

C Data Direction

C Special 1/0 Control

A Commend and Status

B Command and Status

A Mode Specification

A Handshake Specification
A Data Path Polarity

A Data Direction

A Special 1/0 Control

B Mode Specification

B Handshake Specification
B Data Path Polarity

8 Data Direction

B Special 1/0 Control

A DatsPA7 : NMIEN*
PA6 : RAMCO
PAS5 : MAPRO*
PA4 : WAITO
PA3 : PROM3
PA2 : PROM2
PA1 : PROM1
PAO : PROMO

B DataPB7 : HALT*
PB6 : RESDIS*
PB5 : RESERVED
P84 : SYSFAIL*
PB3 : FAIL
P82 : RELES
PB1 : BUSL1
P80 : BUSLO

€ DataPC3 : CONTL
PC2 : DS
PC1 : CONTLR
PCO : TIMQUT

oM N E NN RO ad Ot s

PRI I JEF QPG . RN N PPN )

s o8 o4 oo o0 ue s
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5.0 SIMULATOR EPROM LISTINGS
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0400
0410
0420
0430
0440
0450
0460
0470
0480
0490
04A0
0480
04CO
0400
04EC
04F0
0500
0510
0520
0530
0540
0550
0560
0570
0580
0590
05A0
0580
05C0
0500
05€0
0SF0
0600
0610
0620
0630
0640
0650
0660
0670
0680
0690
06A0
0680
06C0
0600
06E0
06F0
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790
07A0
0780
a7c0
0700
07€e0
07fF0

01 02 00 00 GO
00 00 00 GO 0O
00 00 00 00 OO
00 00 00 00 Q0
00 00 00 00 00
00 00 00 00 00
00 00 00 00 00
00 00 00 00 00
00 00 00 00 00
00 00 00 00 00
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00 00 00 00 00
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04 08 00 00 0O
00 00 00 00 00
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